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ANNUAL COMPANION 



TO 



THE OBSERVATORY, 

A MONTHLY EEVIEW 01? ASTRONOMY. 



No. 209. 1894. Vol. XVII. 



INTRODUCTION. 

The preseat ' Companion ' closely resembles that of last year. 

As in former years, we have to thank Mr. Denning for revising 
the " Meteor Notes," and Mr. Maw for kindly supplying a number 
of observations of Double Stars. 

M. Loewy has again favoured us with advance-proofs from which 
we have obtained the Variable Star Ephemerides. The oscultations 
and phenomena of Jupiter's Satellites are from the 'Nautical 
Almanac ' ; the diagrams and Ephemerides of the Satellites of the 
other planets from the 'American Ephemeris.' No Ephemeris of 
Jupiter's 5th satellite based on recent observations being yet 
available, this will be given, when possible, in the monthly 
numbers. 

The ** Fraction of the Tear " is the fraction which has ehipsed 
at mean noon of the particular day. The JVCoon's declination 
is given for mean midnight. The " Longitude of the Moon's 
Terminator " is given for mean midnight ; the letters M. and E. 
signifying morning and evening — that is, that the Sun is rising 
or settinc? on that particular longitude of the Moon's surface ; the 
sign — indicates longitudes reckoned from th^ central meridian 
in a westward direction. The angles of disappearance and re- 
appearance for occultations are reckoned from the trae north in the 
direction N. E. S. W., as for double stars. 

Greenwich Mean Time is used in all cases, and the astronomical 
daj is reckoned from noon to no'^n as in previous years. 

TOt-XTIX. H 






The Sun, — Phases of the Moon, [No. 209. 





Date. 


Day 

of 
Year. 


Fr. of 
Ywvr. 


Sun 


O's Dec. 
Noon. 


M.T. at 

Apparent 

Noon. 


Sid. T. at 
Mean 
Noon. 

1 


Moon's 




Sets. 


Ilises. 


Phases. 










h m 


h m 


1 


h m 8 


h m 8 


d h ni 




Jan. I 


I 


•000 


4 


20 8 


22 59 S 


3 53 


18 44 29 


# 6 15 7 




8 


8 


019 


4 : 


20 6 


22 13 


7 I 


19 12 5 


}) 14 12 9 




15 


15 


•038 


4 I 


20 2 


'21 5 


9 44 


19 39 38 


O21 3 II 


, 


22 


22 


•058 


4 2t 


19 54 


19 7 


II 52 


20 7 17 


(C28 4 51 




29 


29 


•077 


4 4-.- 


19 44 


17 5' 


13 23 


20 34 53 






Feb. 5 


36 


•096 


4 5* 


19 33 


15 50 


14 14 


21 2 29 


• 5 9 45 




12 


43 


•115 


5 : 


19 20 


13 36 


14 26 


21 30 5 


}) 12 22 43 




19 


50 


•134 


5 20 


19 6 


II 10 


J3 59 


21 57 40 


O19 14 »6 




26 


57 


•153 


5 32 


18 51 


8 36 


13 2 


22 25 16 


((27 28 




Mar. 5 


64 


•173 


5 45 


18 36 


5 57 


11 37 


22 52 52 


• 7 2 19 




12 


71 


•192 


5 57 


18 21 


3 12 


9 51 


23 20 28 


>i4 6 28 




'9 


78 


•211 


6 9 


18 5 


27S 


7 50 


23 48, 4 


C21 2 11 




26 


85 


•230 


6 21 


17 49 


2 19 N 


5 42 


15 40 


^28 20 28 




April 2 


92 


•H9' 


6 32 


17 33 


5 a 


3 34 


43 16 


# 5 16 




9 


9? 


•268 


6 45 


17 17 


7 40 


1 33 


I 10 52 


}) 12 12 33 




16 


loo 


•288 


6 55 


17 2 


10 13 


23 59 44 


I 38 28 


C19 15 "2 




^3 


113 


•307 


7 7 


16 47 


12 37 


58 13 


264 


^ 27 15 21 




30 


120 


•326 


7 19 


16 34 


14 51 


57 5 


2 33 39 






May 7 


127 


•345 


7 30 


16 21 


16 53 


56 28 


3 I 15 


• 5 2 42 




14 


134 


•364 


7 40 


16 10 


18 42 


56 9 


3 28 51 


)) II 18 21 




21 


141 


•383 


7 5' 


16 I 


■ 20 15 


56 22 


3 56 27 


0'9 4 43 




28 


148 


•403 


8 


15 53 


21 31 


57 2 


4 24 3 


^27 8 4 




June 4 


155 


•422 


8 8 


15 48 


zz 28 


58 4 


4 51 39 


# 3 10 56 




II 


162 


•441 


8 14 


15 45 


23 6 


23 59 23 


5 '9 15 


}) 10 I 14 




18 


169 


•460 


8 17 


15 44 


23 26 


52 


5 46 51 


O17 19 6 




^5 


176 


•479 


8 19 


15 46 


23 24 


2 22 


6 14 26 


d 25 22 3 




July 2 


1S3 


•498 


8 17 


15 50 


23 2 


3 47 


6 42 2 


• 2 17 46 




9 


190 


•518 


b 14 


15 57 


22 21 


4 59 


7 9 39 


}) 9 10 15 




16 


197 


•537 


8 8 


16 4 


21 20 


5 50 


7 37 15 


O17 10 3 




23 


204 


•556 


8 


16 14 


20 2 


6 ,5 


8 4 50 


C25 9 7 




30 


211 


•575 


7 50 


16 24 


18 28 


6 13 


8 32 26 






Aug. 6 


218 


•594 


7 38 


16 34 


16 39 


5 42 


.902 


# I 24 




13 


2Z5 


•613 


7 25 


16 45 


14 37 


4 4' 


9 27 38 


]) 7 22 5 




20 


232 


•633 


7 12 


16 57 


12 23 


3 ^3 


9 55 H 


O16 I 17 




27 


239 


•652 


6 57 


17 8 


9 59 


1 22 


10 22 49 


([23 17 40 
• 30 8 5 




Sept. 3 


246 


•671 


6 41 


17 19 


7 28 


23 59 H 


10 50 26 


}) 6 13 3 




10 


»53 


•690 


6 25 


17 30 


4 5' 


56 43 


II 18 2 


O14 16 22 




17 


260 


•709 


6 9 


17 41 


2 loN 


54 25 


II 45 37 


((22 32 




^4 


267 


•728 


5 53 


17 53 


34S 


51 57 


12 13 13 


• 28 17 44 




Oit 1 


274 


•747 


5 37 


18 4 


3 17 


49 38 


12 40 49 


}) 6 7 I 




8 


ftSi 


•767 


5 21 


18 16 


5 59 


47 3^ 


13 8 25 


O14 6 41 ' 




15 


288 


•786 


5 6 


18 27 


8 37 


45 48 


13 36 I 


((21 6 56 




22 


295 


•805 


4 5» 


18 40 


11 9 


44 31 


14 3 37 


• 28 5 57 




29 


302 


•824 


4 37 


18 5^ 


13 33 


43 48 


14 31 13 






Nov. 5 


309 


•843 


4 24 


19 5 


15 47 


43 43 


14 58 39 


3) 5 3 16 




12 


316 


•862 


4 13 


19 >7 


17 47 


44 17 


15 26 25 


0»2 19 49 




19 


3*3 


•882 


4 4 


19 29 


19 33 


45 33 


15 54 


([19 14 8 




26 


330 


•901 


3 56 


19 40 


21 I 


47 30 


16 21 36 


026 20 54 




Deo. 3 


337 


•920 


3 5> 


19 50 


22 9 


50 2 


16 49 12 


D 5 15 




10 


344 


•939 


3 49 


19 58 


22 57 


53 2 


17 16 48 


O12 7 46 




17 


351 


•958 


3 49 


20 4 


23 23 


56 22 


17 44 24 


([18 23 16 




24 


358 


•977 


3 5* 


20 8 


23 26 


23 59 I 


18 12 


#26 14 20 


/ 


J// .;6j. ^ 


'997 


3 57 


20 9 


23 5 


3 18 


18 39 36 

• ■ 






J?br Jfooa'tfj 


7h»3ea: 


• »g 


nifies Ne^ 


r; H First q 


tuatUst*, 01 


B\ilV\ iLast 


i Quarter. 


c •- •- 




4, ^' 

















^ 


i 


1894.1 




ne Afoo«. 3, 


III 


^Hi^d^saa »a:^aas^ 3::isa:<xi» ^ -^ ^ ^ =i ^ ^ i. 

++++-III 7T'"Ti4-(-??f++"'rriri''i'++4 


i 


-ssj=,=-e, :;,tri!-f,-.-%^".-s-,tsw~=i:': ■: 


-«[,n<.g 


J - M « i^ 


^r - :f;!,I " i: rr. Tf:i VJilzlz : 


1 


Jir.^iL^ frl;::::JL'^ir: TzlTJft I 


s 




m^hSh 


■^■i olSHSHt.*: WSh^HS-W OiaH-SH:^^ K 






1 


1 


m 




1 




■gqinoa 


-s^?^Ji°^— "-"---- ;:::::: :::^^^ 


1 


jl^r„'i:?^»^ r':*!:^'^!:^!:!!^ Tr,7^\ 


f 


■1*"^ 




■HiUoM 




1 


s 


IH 


+++ + 


. r,.o *^r, - ^ j;:^^,^* ^~°j' '\'\'\'\ 1 1 + + 


i 


,:;^H **^«^«o .,«o^-^^ <.^*^.::o» ^j™ 


o„j.« j^cs^r-"-* rsj;:^:?;r s*"-*:-? ::Jir's 


■silltiog 


a i":r ; 


r^^^!'^ *n^»;o '.VjzTLZllli 


1 


f f :: 1 ;:J: ;: :::; :;; 1 zlir.: rZ; 


s 


^8^JA 


Hi.Ki was^-SH^n" MSHJSjS!k.a) laa^SrHfeiO UianS^ 


■qiQow 


-»..,, ^i.,»0,J -;;. ~»^« -. » 0.0^^ r. «3- ^« J-"" 


1 
> 


i 


III 


+ + + + + 1 1 1 1 1 1 1 +-^+ + +■^+ 1 1 1 1 1 1 1 1 4 


i 


;;j^j;j^^::!:f!^: ;!,:;= =::!::::; 


■■qi-oe 


^3«s3;: 


\ "aZ^Z^VZ Zf.-Z.Vr,'^ Z'^V'^-r.ZZ z, <, 


1 




i 


-^"^ 


BH^HftM wa^fcHfc« mSH^S-'i-A TbT\v:^?^'!^'R ■*.- 


■ifiaOKJ 


-.n^^^a ^M*o-r;^ ?--»'_*2r'i ■;^'S'5«'^"i'* 



The Moon, 



[No. 209. 



m 

o 
c 


Long, of* 
Termi- 
nator. 


S >Q s s 

NO Tt- N O 

» ... 

O u-t CO M o\ 
OO I--VO ^ 

1 1 1 1 


S S 1? ^ s s s 
tN. vn N O N ThvO 

• >••••• 

vo •* n O e* ^so 
1 1 1 4-i--h 


s' s ;;' S H H » 

ON »^ cosO ■* 0\sO 

■ •••••• 

OO ** to vo M On 1^ 

■^NO t^c» c» vO to 

-f H--h+ 1 1 1 


H H p4 H H p4 H* 
tJ- c» o rv w^ t^oo 

• •••••• 

tn CO w 00 CO to t^ 
^ CO c* *-' N 

1 1 1 1 4- + H- 


» H H H p4 a 

On « CO w^vO d 

• ••••« 

ON d "tNO OO o 
CO vnso r^oo t^ 

+ 4-4-4-H- 1 


• 

o 

P 


^ C«1 CO U-) c» 

O 0^ rovo O 


«0 O O T»- ro On u-» 
CO ^ rt ^ ^i- CO 

vo N oo r4 vn r>voo 

M — N ♦»! M ~J 


03 

f4 M N CO r*. w^ o\ 

•i. >.. »^ (>) m 

OO VO CO On ^ On fo 
r4 <«l r4 »• M 


OO vO On r< M-» CO u-» 

CO CO M CO »o CO 

c» OO n- On CO IV. 00 

M M d >M H 

•^ tooo r^ *- O CO 
CO — »o '^ Ti- Ti- tJ" 

^ \r\ xr\sO t^OC On 


d O •-« OO O oo 

00 to — vO On d 
d <S N - 


•^qinog 


- O oo »^ O 

rl O M C» C< 


1^ CO 0\w U^si, OO 

CO c* vn •*• CO c* 
CO tJ- w-» vnvo t««^oo 


O O OO ^ t^ ON O 
On O O iM f* CO CO 


OO - « \o , r> 
•^ u-> VO 5r • c 

• 

O »- d CO • O 
d d «s N • 




i 


P; ►-, CO U-> 

J OO OO OO On 


vo cc N oo ro Tj-oo 

M t< ■^ »0 c^ V/^ CO 

ON 0> Cn 0\ O O "^ 


NO C» NO O a, »>-> 'O 
CO ^ vn i-i gj lo 

QQ 
N CO ^so 'J- tvOO 


<OSO OO c»-> CO ^ r^ 
" C* CO U-> 11 Tj- CO 

OO OO OO OO On ON o 


0^^0 On- o 
CO ^- ,H J2 

— to Tt-\0 OL t^ 



1 


ft 


•Jtaa^v 


^HfeoQ W^H 


^HfeoD WJ^H 




^HfeM CQl^^H 


J^HCx^ 


I 

1 


•qr^opi 


M d CO '^ u->\o r>s 


SO On O -« d CO ^ lOvO t^OO ON O "-I 


d to ■^t- to VO I -. oo 
d d d d d d M 


ON O - 


' 




— ■ ■— ■ -^ — • 1-1 «-• r. 








Long, of 
Termi- 
nator. 








H H » » K » P^ 






» H s a s s; s 


s s z a s s s 


S :;5 » H H U pq 


» » ;^ 






VO OO O OO W-» f< o 


t^ vovO OO "-• to VO 


r>v O On rv. VO "« O 


OO nO 'o On — ro to 


OO O f 






r^oo OO VO VO tJ- CO 


OO NO VO IV. o d r»- 
«i « r-^ ^ VO 


NO f>00 NO "1- d O 
vc rv30 i>.vO VO ^ 


r~v to coiO M m lo 
d ■-• d to T+- 


r^ O N 

VO IvOC 






+ + 1 1 1 1 1 


1 1 -t- + + +-h 


+ + 1 1 II 1 


1 1 1 +4- + + 


4-4-4 






»5 » 


OO 




flO 1/^ 






• 

C 

o 


c5 
ft 


-NO tJ- CO ON M d O 
11^*4 W-) d 


»- VO t^NO *- rt ON 

« d ►, h, VO 


tN. VO ONVO t^ ^ O 
d CO d — »- to 


CO tJ- O O 00 ON ti-> 
VO VO to to •^ to 


d 't- t1 
CO d " 


• 




030 OO NO d t>^ O ^ 

•^ H d d — - 


M OO ^ ON coNO rv 
M M d d r4 


OO tv. to d OO to r>^ 
•^ d d d - - 


d CO ON to O •'^ r^ 
i-i N d »>« 


00 t-v •Tj 

"^ d d 


Hi 

Ha 


•8q:jnog| 


— VO . rooo OO CO d 
S I-" ; d d d d ' >-« 


On <«^00 CO O On O 


d "T r^ >m \o oc O 
CO M « ^ d « 


O — VO d to - — 

to to 11 to to VO 


O t^ 




-2 CO • O M d CO •^j- 


Ti- u-ivo iNsOo OO ON 


Q M d CO CO ■^ VO 


vovo r>voo 00 ON o 

ka »■ ka — K4 ■— r^ 


d to 
d -* 




O) 
m 


^<>0 O TT t^ '^vO 
C ^ d u-^ i-i to tJ- 


OO ON - tv VO « VO 

VO d CO »o d *o 


'3 44 

14 45 
rises 

9 4 

9 21 

9 35 
9 47 


t^vo OO O OO d O 

»0 ^ «o •^ ^ VO 


OO t^ O 






• *-• 

D2 


^-t1-oqOnOnOOO 

— ^ ~ M _ M 


O M M M M d d 


On O O O O ** "-• 


r) T^ u 




• 

r— ( 


•i^aa^V 


WSH&HP^OQ 


W^H^H&^O} 


wSh^H&rqq 


wSn^Hfi^M 


mm. '^ -"" 




•q>uoj^ 


M d CO ^ VOVO t^ 


OO ON O >-■ d to Tf 


v^vo r^oo cv O »-i 


d to r*- VOVO t^OO 

d d d d d d d 


On O - 
d to t< 












^ < .. 


\^ ui s s a s «<3 


S Sq S !^ !« S S 


ii 'd, S (4 » H H 


H p4 k h k h w 


» fcj 






Long. ( 

Termi 

nator 


On d vO CO i-i OO vO 

coo « NO '•♦■ d ON f^ 

so OO oo t^\o ^ c^ 


to o OO « Ti-NO' OO 

• • • • • • • 

w. to o "^ t^ to tv. 
ri >^ « d «o T^ 


i-i^vO'^OOOvodO OOd»or^Ocovo 

• • ••••••• •••••■■ 

Qd rhto^oosOrhd ONd tJ-nD On i-i ro 
•vO r^oooor^to^cod i->dto voo 






4-4- Mill 


1 1 1 + + -f + + + 4- 1 1 1 1 


1 1 1 4-+4--h-f + 



ft 



, tooo 

O ON CO 

M d 



•sqinog 



C VO NO 

S d d 

rl d CO 

■»! d 



^\0 M r«. VO On to 
d 'i- to to 

t^oo r^ Tt- O to On 

_ri j^ t\ d d •* _ 

»- OO rj- to — •* 
CO CO ^ ^ ^ CO 



iz; cc 

h> t^ o> O OO »i^ OO 

^ to CO i-i to VO to 

d CO On to ON tovO 
>-i .^ d N 

OO d w^ O to CO to 
«i ^ to M to 



ON O 

d 



O 'O tv. t^ 

to d 



OD JC 

VO CO o (^ 
CO "^t- d d 



OO OO t^ H- t-i 

d d d d d 

■^ r^oo rv CO r^ O 
tJ- to d « ■^ to 



t^ d NO O to M 



H- d "^ O 

HI to CO d 



QMdco^to voiv. rvoo OnOO Mdco'»i-to tovo t^ i^oo on 



'A 

tJ- vovO 
to 

r-^ d »'■> 
•-I d d 

O NO oo 



O M <>i 
"' ^ d 



(tj 


P <=» '^ 


a 


» d *o 


09 




5 


^ :?■? 



M ^- rv VO ■^ 1^ 
^ ^ "^ d to M d 



o 



— CO tT o u O 
VO "< CO to d 



oaONQMMdd ddcotocoto^ 



vovO t^ On tooo 
09 



CO to 11 d 



OO oo o n 
CO Th VO M 



ViJ N4J t\ 

d Th I-I 



•^ ON O O O 



d d d to 



CuoD W^H^HPqca Mj^H^Hfeo} CO S H ^ H &s OJ M § H ^ H P^ a? 



•^a^M 



•q;ao^ 



M d CO •^ tovO t^oo On O — d CO ^ tovo 



t^oo 



ON O *^ d to 
d d d d 



^ »o\o r-v30 c?s O 
d d d d d d to 



L 



o 
o 




H » H K a 
CO to IV. On •-■ 

• • • • • 

O O d ^vO O 



^mt ^m ^m ^m ^m ^m m-m 

^ 0i ^ 0^ ^ ^ ^ 

o o OO rvNo NO NO 

• • • • • • • 

OO NO to •-• ON t^ ^ 



VOvO tv.OO OO NO to ^ CO M 

+ + -f4- I Mil! 



OO O 

• • 

vO C\ 

«-• d 



a a S3 

CO tONO 

... 

rO VO (v., 
tovo (v. 



K K W K Pi 
tv. CT\ -* to V( 



+ + + 4-4--1-4- 



pn » ui » K m f^ 

iv. lo to d O OO to 

• ••••■• ••••> 

t>. VO to M 0\nO 'si- IV. On N ^sC 

rvVO to^d"-" "-to-j-tj 

II M II I 4-4-4-4-H 



00 e 

..»n CO to, ON »" 
VO d ^ '^ •• 

O d CO On ti-» .N 

'^_d 

a d rv. t^no 
K d to ^ 

_fl M d d CO 
'^ iM d d •«• 



H to n lv» tv. CO — 

d to to to d to 

to t^oo tv^ t« On CO 
d d d d d - ►-_ 

'cO'**- o» H-nO tJ-no 
^ ^ ^ to to to ^ 



K 09 

to to d O tvoo ON 
^ d to to .i. to CO 

tv ».» ^ O NO O ^ 
*^_!"_**_'^_ 

^ ON roNO ►- oo t^ 

CO n ^ CO "N 



O M d CO '^ VOSO tvOO ON ON O "• H 



O to tooo O O o VO d ^oo vc 
'-'d«^«coto^r "^c 

tvOO OOVo-^Qto OtoMtv.c 

dddddd _-__»- - 

OOOdco^t^i^ CO tooo to r 
toto'+'COd to convoH-c 

d CO ^ tONO l^ t>v OO On o> O •- 



g NO VO ON 



CO ^ op to 



tf — d TTOO d OO 
d to to d to 



C3 



tototoSt^ ONOddcototH 



^ d c« H- i-v „ 



ON 



c«00 On»'*'*-COOn On— — to\^ 

COCOd tovo nfO^tO 



^ ^ ^ H- »^*E 00 OvOMdddro co-^coro 



'^^m/ ^^Sunoa OB^H^Hf^oQ Wj^B^^P^oQ wSH^HfeoD wS^H^^ 




'tf^fiopf J '^ n CO ^ *o so iv.do d\ o •-• c< •'^ ;^ 



w^^O t«-0O On O *• H t^ * trvv© 



♦t •* «\ «« 



1894.] 





u 


1 III+ + + ++ + +IIII II !+ + + ++ + + +! II 11 


'i 


1 








32 '-z.'i.T-'^^ -°S"ti-:r S-^SH'^S Jliti, :■„-?- ?S 


} 




>. 


•1«W 


^ aSfJSfiR* oisfisSi„ asi^sib-^ »asss»» i«a 




■■n.:0M 


. .„„.... ..,:.,,-,^^ :, jj^^s^j^ 




Hi 


"Tm ■;+;++;+ J- fff^M tT"++J+ +iTMf' 


. -5 


1 


-SI- t-i-S"-- "•STi^SJI; :;r2«-5; 4=:J=K 




■ailirog 






S 
^ 


B"-- sss- JAi -sss-^i =s-yi::; sj^sss 

^.„ .;:-_*|r-e -rS-f"-- .;;-;-..- s«-t- 


^ 


■1MAV 


Si.-/, oss3SSa» oiBS*ia» oHfiSis.™ osSSna 




•HjiiOH 


.._....»„ . = .™..^S= -J^«.JA 




lis 


«H=iiiii|s|«Hilliff? 


1 


1 


-:•;«*= ^-iiij-j?? 3"x'5-''^2"s j-ss^'s- ;;-j=. 


■sillhog 


^..„,-,.«^. ..o- ijn'ir-r-fsjisi i"-" 




1 


^«-.K. » =::f--j ,.?„„.„ '-::iT-- »'-- 


[ ^ 

1 ^ 


-,SaAi 




-([li»K 


..,„,., „.o,-„,™,_s =sj;r;rsi-^ A:, 


, 


ill 


iwmmmmim i 


! i 


1 


— i.t^&s's.-s ■e.jysisK- ! -jT.'s; s?:?J5k " 




■«i]luog 


^. .■,„,™^ ,. ,o.-» ::-j-«t- ?s:5- - " 




3 


a= =i-ra;;» s,i-s.:y.j ;isTiusi,s- 5:j-'3--i 1 


' i? 


■^MM 


« oagsi5R» osiHfci6,«, «ai:isaa.7. »3Bsai» » 




TpnoK 


. ,„»„..» -2:si;J5-.t«-s°.-.-. ■s-5,-.-.v-.?_^ 



6 Meteor-showers. [No. 209. 

List of the principal Meteor-showers of the Year, derived from 
recent Observations. Bv W. P. Dennino. 



Date. 

1 


Badiaut. 


Meteors. 


Date. 


Radiant. 


- 
Meteors. 


1 
i 

i Jan. 2 ... 


a B 

230 +53 


Swift ; long paths. 


July 28 ... 


a 

339 



-12 


Slow; long. 


; 3 ••• 


156 +41 


Swifi. 


30 ... 


6 


+ 35 


Swift ; streaks. 


1 II ... 


220 4-13 


Swift: streaks. 


Aug. 4 ... 


30 


+ 36 


Swift; streaks. 


17 ... 


295 +53 


Slow ; bright. 


JO ... 


45 


+57 


Swift; streaks. 


22 ... 


208 - 8 


Very swift ; streaks. 


14 ... 


311 


+62 


Rather swift. 


1 25 ... 


131 +32 


Swift. 


15 ••• 


292 


+ 53 


Swift; bright. 


29 ... 


213 +52 


Very swift. 


16 ... 


61 


+48 


Swift ; streaks. 


. Feb. I ... 


211 +69 


Slow ; short. 


21 ... 


73 


+41 


Swift; streaks. 


15 ... 


236 +11 


Swift ; streaks. 


22 ... 


291 


+60 


Slow; bright. 


i 15... 


261 H- 4 


Swift ; streaks. 


23 ••• 


70 


+ 50 


Swift; streaks. 


20 ... 


181 +34 


Swift; bright. 


25 ... 


5 


+ 11 


Slow ; short. 


20 ... 


263 +36 


Swift; streaks. 


Sept. 3 ... 


354 


+ 38 


Very swift. 


Mar. I ... 


47 +45 


Very slow. 


7 ..• 


62 


+ 37 


Swift; streaks. 


14... 


175 +10 


Slow ; bright. 


15 ... 


48 


+44 


Ver\' swift. 


18... 


316 +76 


Slow ; bright. 


21 ... 


31 


+ 19 


Slow. 


24 ... 


161 +58 


Swift. 


22 ... 


335 


+ 58 


Slowish. 


27 ... 


229 +32 


Swift; small. 


22 ... 


63 


+22 


Swift; streak.s. 


; 28... 


263 +62 


Rather swift. 


27 ... 


75 


+ 15 


Swift; streaks. 


Apr. 17 ... 


165 - 6 


Very slow. 


Oct. 2 ... 


225 


+ 52 


Slow ; bright. 


18 ... 


213 4-53 


Swift ; short. 


4 ... 


133 


+ 79 


Swift; streaks. 


18... 


231 +17 


Swift; short. 


4 ••• 


310 


+77 


Slowish. 


i 19 • • 


218 +33 


Slow ; bright. 


8 ... 


77 


+ 3' 


Swift; streaks. 


1 

1 19 ••• 


229 — 2 


Slow; long. 


11 ... 


13 


+ 6 


Slow; bright. 


20... 


270 +33 


Swift. 


14 ... 


40 


+20 


Rather swift. 


25 ... 


272 +21 


Swift ; short. 


14 ... 


135 


+68 


Swift ; streaks. 


May I ... 


239 +46 


Small ; short. 


18... 


92 


+15 


Swift ; streaks. 


5 ••• 


254 -21 


Slowish. 


20 ... 


ic6 


+ 12 


Swift; streaks. 


6 ... 


338 - 2 


Swift ; streaks. 


29 ... 


109 


+23 


Very swift. 


! 7 ... 


244 + 7 


Slow; bright. 


Nov. I ... 


43 


+22 


Slow ; bright. 


14 ... 


3H +J5 


Swift ; streaks. 


2 ... 


55 


+ 9 


Slow; bright. 


29 ... 


264 -t-64 


Slowish. 


13 ... 


150 


+22 


Swift; streaks. 


30 ... 


333 +27 


Swift ; streaks. 


16... 


154 


+41 


Swift; streaks. 


June 7 ... 


247 -25 


Slow; very bright. 


17 .. 


53 


+71 


Slowish. I 


10 ... 


261 + 5 


Very slow. 


20 ... 


62 


+23 


Slow ; bright. > 


13 •• 


310 +61 


Swift ; stroaka. 


23-27, 


25 


+44 


Very slow ; trains. ' 


! ^5... 


291 +52 


Swift ; small. 


30 ... 


190 


+ 58 


Swift; streaks. ! 


15... 


285 4-23 


Slowish. 


Dec. 4 ... 


162 


+ 58 


Swift ; streaks. i 


20 ... 


335 +57 


Swift. 


4 ••• 


no 


+25 


Slowish. 


28 ... 


294 +39 


Slow. 


6 ... 


80 


+23 


Slow; bright. 


July 4 ... 


303 +24 


Swift. 


8 ... 


145 


+ 7 


Swift; streak.s. | 


II ... 


349 +53 


Swift. 


8 ... 


208 


+ 71 


Rather swift. 


19 ... 


314 +48 


Swift; short. 


10 ... 


108 


+33 


Swift; short. 


20 ... 


269 +49 


Swift. 


12 ... 


119 


+29 


Rather swift. 


22 ... 


16 4-31 


Swift ; streaks. 


24 ... 


2f8 


+ 36 


Swift; streaks. 


1 25-. 


48 +43 


Swift ; streaks. 


25 ... 


98 

> • 1 


+ 31 
1 1 


Very slow. 



The radiant point 8 of the more brilliant showers are indicated by lieavier type, 
'i he Perseids, with max. on August lo, are visible for a considerable period and their radiant- 
point exhibits an easterly motion nmonpst the stars. The following is an ephemeris : — 

Radiant. 






Date. 


July 19 ... 


21 ... 


23 ... 


25 ... 


27 ... 

/ 



Radiant. 


a 


C^ 








19 


+ 5' 


22 


+ 52 


25 


+ 5* 


27 


+ 53 


30 


+ 54 



Date. 


Radiant. 




a d 







July 29 ... 


3» +54 


3^ •.. 


34 +55 


Aug. 2 ... 


3<5 +55 


4 ... 


38 +56 


6 ... 


40 +56 



Date. 


Aug. 8 ... 
10 ... 
12 ... 
14 ... 
16 ... 



a 


B 








42 


+ 57 


45 


+ 57 


47 


+ 57 
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+ 58 
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+ 58 



1894.] 



1 i 
1 


as-?3't*s;:;s,£SS.!rc;ci;s?s-a3t?rsiJ;;»'*=s?s°'4S ■ 




.= 33 a as a s a s??s?5*=s2's tD-^^'2'2 rjara = = 2 ='*— -'- 


=S,t£;?;55JS£.i:^Si;5g?i?^?£tCS3jJ^£^aIII?r 


-cS'a:;^-4'S?:i:iK'^*=.2-s:/-'ls = :f£;!;?5-'S5-°'r.s;ir?3'^ 


a 




» 


a-"" s,3 ;r°'*^ si^jSTSsSa-s^-q-^-s.-::^ ssfS" ?::.:r- K=° = 






li 




J 


aafc,£Ss:;2js-¥3 2-sq:="-:;;as:&5~T£uajSE-s=,<'^'-5 4 




■sjssisssii uiiiiiiiitmi S5"^K 


^1 


ai mB Pito ai 


■ il 








i 


ESr;s,5S,s,r=a=:'"K5 = SK^'2.3;5=;;^*!s=;2'a2."Sa'"=.£i:-*-^ 


ii 




1 

1 




« 




^1 


a£tS*;'e:;iC;*::5-'SS'3.'£.!rSIi^5ft££a'eK-2'"r*22'aS?T£ 


f 


i ii i i 1 1 i 1 5 i 1 












I' i 



I^s-aa-s* 

I.Trj. 



8 



Planets. 



[No. 209. 



Jupiter (:^). 



1894. 



Jan. 

Feb. 
Mar. 

Apr. 
May 

June 

July 
Aug. 

Sept. 
Oct. 

Nov. 
Dec. 



I 
21 
10 

2 
22 
II 

I 
21 
10 

30 
20 

9 
29 

18 

8 

28 

17 

7 

27 



B.A. 

Noon. 



h 

3 

3 

3 

3 

3 

3 

4 

4 

4 

5 

5 

5 
6 

6 

6 

6 

6 

6 

6 



in 


s 


18 


24 


17 


10 


21 


^3 


30 


25 


43 


21 


59 


12 


17 


8 


36 


22 


56 


12 


'5 


56 


34 


5' 


52 


13 


7 


8 


18 


38 


25 42 


27 


24 


23 


23 


H 


26 


2 


53 



Dec. 
Noon. 



o 

17 

17 

17 
18 

19 

'9 

20 

21 
22 
22 
22 

23 

23 

23 
22 

22 

23 
23 
23 



18 N. 

19 

40 

18 
6 

58 

49 

34 
II 

38 

55 

3 

4 

I 

59 

59 
3 

9 , 

14 N.! 



Diam. 



42*6 
40*0 
37-6 

35*2 
34-0 

32*6 

31-9 

31*2 

3i'o 

31*3 
31-8 

33*o 

34'o 
35*6 

38-0 

40*2 

42*6 

44-0 

44*4 



Rises. 



Tran- 
sits. 



Sets. 



h m 
o 56 

23 37 
22 20 

21 6 

•9 55 
18 46 

17 40 

16 36 

J5 30:23 

14 27 22 

13 2521 
12 23 20 

II 19I19 
II 
I 

44 



h 
8 

7 
5 
4 

3 

2 

I 

o 



m{ h 
32,16 

13H 
5813 

4912 

43'ii 

40! 10 



10 

9 

7 
6 

4 
3 



18 

17 
'5 



39 

40 

38 
39! 

39; 

38 

34 
26 

58 



9 

8 

7 
6 

5 
4 

3 

2 

I 

o 



2014 
5213 



21 



" 37 



35:22 
21 

'9 



m 

8 

49 
36 

32 

31 

34 

38 

44 
46 

5» 

53 

53 

49 

41 

29 

13 

49 
22 

53 



K.A. 
Noon. 



imp 
3 33 28 
3 36 30 
3 36 55 
34 46 
20 29 

24 58 
19 24 

14 54 
12 19 

3 12 6 
3 H 18 
3 18 44 
3 25 3 
32 48 

41 30 

50 37 

59 38 

7 55 

H 54 



Saturn (h). 



Dec. 
Noon. 



o 

7 

7 

7 
6 

6 

5 



9S. 
21 

17 

59 

31 

56 
5 24 
5 o 

4 49 
54 
13 

5 44 

6 26 

7 15 

8 7 

8 59 

9 47 

10 29 

11 2 S. 



4 

5 



Diam. 



n 

5-2 

5-6 
6-2 
6-6 

7'o 

7*2 
7-0 
6-8 
6-2 
5-8 
5'2 
4-8 

4'2 

4-0 

38 

3-8 
4-0 

4*2 
4-6 



Rises. 



h 

»3 
12 

10 

9 

7 



ni 
18 
6 

47 
23 
57 



Iran- 
sits. 



6 


34 


5 


5 


3 


40 


2 


18 


I 





23 


45 


22 


32 


21 


23 


20 


18 


19 


12 


18 


3 


16 


57 


15 


51 


14 42 



h 
18 

17 
16 

14 
13 

12 
10 

9 

7 
6 

5 

4 

2 

I 
o 

23 
22 

21 
19 



m 
46 

30 
12 

51 
28 

4 
40 

17 
56 

37 
21 

6 

54 

43 

33 
20 

10 

o 

48 



Uranus (I^). 



Neptune (w)- 



Jan. 


1 I 




3» I 


Mar. 


2 I 


Apr. 


J I 


May 


I I 




3' ' 


June 


30 I 


July 


30 I 


Aug. 


29 I 


Sept. 


28 I 


Oct. 


28 I 


Nov. 


27 1 


])ec. 


27 1 



»4 
14 
»4 
14 

'4 
14 
»4 
'4 
H 
H 
'4 
«5 



47 

51 

51 

49 

44 

39 
36 

36 

38 
43 
50 
57 
4 



57 

25 

44 
I 

24 

37 
26 

o 

3» 
4J 
34 
58 
32 



15 46 S. 



16 

16 

15 

J5 

'5 

14 

14 

'5 

'5 
16 

16 
»7 



I 

2 

51 
29 

8 

54 

53 

5 

30 
I 

33 
iS. 



37 


15 20 


20 


40 


3'Z 


»3 27 


18 6 


22 45 


3-8 


II 30 


16 8 


20 46 


^'l 


9 26 


H 7 


18 48 


3-8 


7 23 


12 5 


16 47 


3-8 


5 13 


10 2 


'4 5* 


37 


3 15 


8 I 


12 47 


37 


I 13 


5 59 


10 55 


3-6 


23 18 


4 7 


9 26 


3-6 


21 32 


2 14 


6 56 


3-5 


19 44 


23 


5 2 


3 4 


17 54 


22 29 


3 4 


3-5 


'5 5 


20 38 


I II 



4 
4 
4 
4 
4 



40 
38 
37 
39 
43 
4 47 
4 52 



4 
4 
4 
4 
4 
4 



17 20 

I 20 

42 20 

3o| 20 
3' 20 



56 
58 
58 
57 
54 
50 



36 
16 
10 

34 

57 

17 
8 21 

3620 



20 
21 
21 
21 
21 
21 



37 N. 


27 


1 56 


34 


2-6 


23 57 


35 


2-6 


21 59 


40 


2-6 


19 58 


48 


25 


18 6 


57 


2*5 


16 II 


5 


25 


14 14 


10 


2-5 


12 18 


'3 


2-6 


ID 23 


12 


2-6 


8 25 


9 


27 


6 27 


3 


27 


4 26 


58 N. 


27 


^^S 



9 

7 

5 

3 
2 

o 

22 

20 

18 

16 

14 
12 



54 

54 

56 

59 

5 
II 

15 

20 

25 

27 
^82 



25 



2i 
I 



Juno. 




Jan. 


2 .. 




26.. 


Feb. 


19 .. 


Mar. 


IS .. 


Apr. 
May 


8 .. 
2 .. 




26.. 


June 


19.. 



h m 
14 44 

'5 7 



^5 
15 
15 
15 

»4 43 

14 32 



22 

26 

19 

2 



Dec. 
Noon. 


Transits 


, 


h m 


8 46 S. 


J9 53 


9 3 


18 41 


8 22 


17 22 


6 41 


15 5> 


4 15 


14 9 


I 44 


12 18 


7S. 


10 25 


5N. 


8 40 




July 13 
Awe,. 18 
Sept. 1 1 
Oct. 5 
29 
Nov. 22 
Dec. 16 



h m 
14 31 

14 48 

15 9 



15 
16 

16 

17 



35 

4 

37 

10 



o 
o 

3 
6 
8 



58 S. 

58 
16 

32 



10 30 
12 o 
12 



55 S. 



h 

7 
5 
3 
2 
I 
o 



m 

5 
o 

47 
38 

33 
31 



23 27 



1894.] Eclipses. 9 

ECLIPSES IN 1894. 

In the year 1894 tliere will be two Eclipses of the Sun and two of the Moon. 

I. — A Partial Eclipse of the Moon, March 20-21. 

Invisible at Greenwich. The Moon will be seen in the shadow in longitudes 
from 18^ to 2" E. Magnitude of Eclipse (Moon's diameter — i) 0*244. 

Greenwich M.T. of <? in R.A. : Mar. 2i'» 1^ 27™ i8'»7. 

II. — An Annukir Eclipse of the Sun, April 5. 

Just visible as a partial eclipse in Norway and Sweden, Eastern Europe, and 
Asia. As a central eclipse, along a line beginning on the Indian Ocean, crossing 
India north of Madras, pat^sing through Calcutta, Upper Burmah, China, 
and Eastern Siberia. 

Greenwich M.T. of cj in R.A. : April 5'' i6*» 27™ 39"*2. 

0*s and ^'s R.A. i^ o" i6*-93. Hourly motions 9*-i3 and i2i*'27. 



O / ii t u 

Hourly motion o 567 N. 

Hourly motion 15 537N. 

True JSeiuidiameter... 16 o*6 

True Semidiameter ... 15 47*8 



0*8 Declination 6 26 ir6N. 

<t 's Declination 7 3 48-6N. 

0'8 Equat. Hor. Parallax 8-8 

C*8 Equat. Hor. Parallax 57 52*5 

d h ra o , o , 

Eclipse begins ... April 5 13 1 6 -o G. M.T. in Long. 72 21 E., Lat. 6 31 S. 
Eclipse ends 5 18 137 179 41 E., 49 46 N. 

III. — A Partial Eclipse of the Moon, Sept. 14. 

Partly visible at Greenwich. The first contact with the shadow occurs at 
the North Point, the last at 58° to the W. of N. Point (for direct image). 

d h m m s 

First contact with Penumbra Sept. 14 14 0-5 Shadow 15 36*2 

Second contact with Penumbra 14 19 27 17 27*0 

Magnitude of the Eclipse (Moon's diameter = i) 0*225. 
At Greenwich the Moon will set at 17^ 39™. 

IV. — A Total Eclipse of the Sun, Sept. 28. 

The path of tlie centre of the shadow of this Eclipse lies entirely across the 
Southern Indian Ocean, and apparently through the Amirante Islands ; but 
as the maximum duration of totality is only 1 1 sec, the phenomenon is of 
little interest. The penumbra will pass over South-western AustraHa a short 
time before sunset, the Sim being seen at Melbourne partially eclipsed just 
before setting. 



Tkansit of Mercury. 



There will be a Transit of Mercury on Nov. 10, the first contact being visible 
at Greenwich just before Sunset. 

Ingress. d h m s Egress. h m s 



External Contact Nov. 10 3 55 40 

Internal Contact 10 3 57 23 



External Contact 9 13 9 

Internal Contact 9 11 26 



Sun in Zenith at Ingress 63° W., 17° S. ; at Egress 142° W., 17° S. 
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10 Orcullations, 1894. [No. 209. 

OCCri/rATIONS, 1894. (Visible at Greenwich.) 



Jilnr. 



^' M T. ; v. 
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1 Anons ... 
r' Vr-.o:-;*... 

J.0 V;;ri»;A\ . 
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RAi\ +^-0 
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^ 

4 
I 

^ 



^ 
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(■■; 






t^\ 10 5ot 119 

t^i " ? 93 

4i 9 *3 35» 

^ II 50 94 

c»i 15 13 29 

Na »» ^ 35 

^ II 10 128 

04 15 25 



. y 



14 41+ 112 
iS 54 I S3 



h ;- 3 

12 3S 12S 

M > icS 

O nQ I4S 



12 : 

In f 



12; ' 



- 4 '^- 

1 O C 4 * . 2 

:? 4.' 

K" N : 111 

l^ :S 101^ ■ 
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I I N I : »* 
K" nS 1 ;^ 



: S - 

i \ 
\ 



.' .. \ N 

; 1 :. <'. 

t * ... II 

i 1 N ; ; * f' 



Koap. 
M.T. . P. 



li ill 

17 58 
7 56 
9 +0 



5\ 

37 

43 

15 
II 



S 49 

9 25 



16 

15 

i^ 

o 

10 



M 



^ 5- 
^ 1- 

t) 10 



- 2- 

•'^ 4 

» 44 

;- 

1 40 

20 

- . ■' 

•■ N 

S CI 

1 : 1 

? cS 

J N ; 

: I J 

4 ^•• 

^ 4^" 



I . 



I 



S 



I » • V 



o 
292 

197 

324 

237 

337 
337 
260 

358 
302 

226 



291 

2l6 

296 
2-1 
236 



2 5S I 314 

^9" 
31S 

2S2 



^:5 

• ^ ^ 



2;i 
2-S 



^•^ N 

2>> 
204 



*4' 

i N N 

« . . 

^ Nv 

:*i 

* * \ 

> \ 

^ • * 

■ ^ ■ 



'.^.' 
s' " 



^ • N 

■J > 

.0 



Date. 



Aug. 
6 
6 

9 
18 

19 
23 



Sept. 

9 
II 

n 
16 

»9 

20 

13 



Oct. 



10 
i.^ 

H 

In 

In 

l^ 
iS 
10 



Nov. 
».^ 

In 

It^ 
10 



Doc. 

s 

■ N 

* « 

1 1 
1 ? 
I ■ 
! N 
1> 

• i' 

I 1- 

;i 



Star. 



« Virginis. . . i 
B.A.U. 4531 6 
B.A.O. 5347 5 
20 Pisciuiu ., ^ 
44Pi8ciuin .' 6 
27 Tauri ... 4 



B.A.C. 6628. 6 
C-apricor. .; 5^ 
70 Aqiiarii .; 6 
fc Pisi'iuin... 4 
9 Tauri ... 6 
X^ Tanri ... si 
fGeiiiinor. . ^ 



A Sajjittarii. 5 

N- Aijuarii . <> 

n.A.C. 7835 6i 

T Pi.siMimi . 6 

19 .Vriofis . . 6 

2- Ariotis. . 6 

66 Arictis... 6^ 

\\.\X\ 164S 6i 
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: \;i' i> . 
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\ 1 i .r. 

In \ C 1-4 
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h 
o 
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8 

15 
10 

13 



m 

59 

4» 
6 

5 
6 



P. 


M.T. 


i 
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h in 


53 

»53 
66 


I 19 

8 38 

9 10 


98 


15 57 i 


III 


10 45 


i 9 

1 


'3 35 



I 

26 

32 
18 
18 

30 



6 5 
12 43 



13 
14 



»7 
6 



13 28 

8 4 
12 41 



I 
37 1 

88! 

353' 
84. 

52 
81 



7 
13 
'4 



4 

5ot 
16 



I 



14 43 
'4 37 



8 
13 



49 
34 



3c 
22 

2C 

*S 
22 

^'i 
2S 



6 33 


I 


7 I 


3a 


7 14 


30 


8 25 


26 


II II 


IC2 


II 58 


iS 


14 45 


36. 


15 47 


26 


5 53 


113 


6 27 


«s 


10 13 


"5 


16 58 


2G 


17 Z-r 


73 


18 31 . 


26 


12 54 


45 


13 33 : 


28 


I- 15 


93 


18 29 


28 



4 29 


42 


5 42 


a$ 


8 2;^ 


ai 


9 14 


^.9 
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9 3 


3» 


■ 9 
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7 50 


22 
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13 6 


24 


14 c 


.'59 


14 46 
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11 1- 
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II 14 
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16 22 
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3» 

3S 
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1894.] Occultalions, 1894. — Jupiter's Satellites, 1894. 11 

The following" near approttchea" are also given la the ' Nautical 
Almanac,' and are especially interesting to observers rather South 
and rather North of Greenwich respectively ;— 
North Near Approachet. 



XJale. 


S... 




G.M.T. 


Aogle 


D.ile. 


Srur. 


Mag. 


a.M.T. 
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K4S 
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116 


'ri' 


B.A.O. 7197 






746 
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49 Auriga... 


59 




356 
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7 1» 


„b 


»3 




s4 


13 11 


336 
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3 


. ' ' 
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»6 
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S>t 


'S ; 
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■ 6 


47Geminor 


fi 9 48 190 


18 


Ji.A.C. 1746. 


61 


20 17 


Msr. 
"4 
Aug. 


i36Tauri .. 


6i ■„ 3 ..X 

5 " »S ! '85 


IfOT. 

^3 


B.A.C,4S3'- 


6 


'7 57 


136 Tauri .. 




Dei-. 








S«,,t 








B.A.O. 783s . 


6A 


J 6 






6^ I 9 3 1 1S4 




; Arietis ... 


4Jr 




31 


a.k.C. 17+6 


6| 1 .? +i j ,68 


1. 


B,A.C.47i2. 




50 40 



CONFIGURATIONS OF JUPITER'S SATELLITES 

FOK Alf INVERTING TELESCOPE. 
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SATELLITES OF MARS. 
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East Elongations. 










Phobos. 






Septeiiilxr, 


October. 


Oct. (conX 


Oct. (con.). 


Oct. (cott.). 


Nov. (con.). 


cl h 


d h 


d b 


d b 


d h 


d h 


25 14 


I io*4 


10 87 


19 69 


28 52 


5 '4 3 


25 167 


2 17 


II 00 


19 22*2 


28 20*5 


4 5'6 


2b 8-0 


2 17-1 


II 153 


20 13*6 


29 11-9 


4 209 


26 23*3 


3 84 


12 6*6 


21 49 


30 3-2 


5 12-2 


27 14-6 


3 237 


12 21'9 


21 202 


30 18-5 


6 3-5 


28 5-9 


4 15-0 


13 132 


22 11*5 


31 9-8 


• 6 188 


28 21*2 


5 6-3 


'4 4*5 


23 2-8 




7 lo-i 


29 12-5 


5 21*6 


14 198 


23 181 




8 14 


30 3-8 


6 i2'9 


15 ii'i 


24 93 


November. 


8 167 


30 19*1 


7 4*a 


16 2-4 


25 «?7 




980 




7 ^9'^ 


16 177 


25 160 


I I'l 


9 a3-3 




8 io'8 


17 90 


26 7-3 


I 16-4 


10 14*6 




9 2*1 


18 0-3 


26 22*6 


2 77 


1 II 5.9 




9 17-4 


18 156 


27 139 


2 23*0 








Deimos. 






September. 


October. 


Oct. (con.). 


Oct. (conX 


November. 


Nov. (con.). 


d b 


d h 


d h 


d b 


d b 


d b 


25 i3*7 


1 07 


12 93 


23 17-8 


I 137 


12 22*1 


27 6-0 


2 7-0 


13 15-6 


25 O'O 


2 199 


14 4*4 


28 I2'3 


3 133 


14 21-8 


26 6-3 


4 2-2 


15 107 


29 185 


4 19'6 


16 41 


27 12-6 


5 8-4 


16 169 




6 1-8 


17 10-3 


28 189 


6 147 


17 231 




7 8-1 


18 i6'6 


30 ri 


7 2I-0 






8 14-4 


19 22*9 


31 7*4 


9 3*3 






9 i07 


21 52 




10 9*6 






II 3-0 


22 11*5 




II 159 





For Phobos the alternate East Elongations onlv are given 




Apparent Orbits of the Satellites of Mars during the Opposition of 1894, as seen 

in an inverting telescope. 
The circle represents the disk of the planet, and is on the same scale as the orbits. 
The mean motions of the satellites have been corrected by the observations 
made during the oppositions of 1888 and 1890. 

Apparent Disk of Mars. 



Jan. I ... 


... 0-957 


May 31 ... 


... 0-852 


31 ... 


.- o'934 


June 30 ... 


... 0-841 


Mar. 2 ... 


... 0*910 


July 30 ... 


... 0853 


April I ... 
May I ... 


... 0-885 
... 0863 


Aug. 29 ... 


... 0-892 



Sept. 28 0*970 

Oct. 28 ...;.. o'997 

Nov. 27 0*944 

Dec. 27 0-901 



The numbers in this table are the versed sines of the illuminated disk, the apparent 
diameter of the planet being taken as uuity. 
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JUPITER'S SATELLITES, 1894. 
Phenomena. 

«, Signifi33 Ec. dis. ; E, Eo. re.; o, O23. dia. ; O, O33. ra. ; t, Tp. lag. ; T, Tr. Egr. 



1 Xinuart/. 


t7ci». (con.). 


Jan. (con.). 


i^e6. (con.). 


Feb. (con.). 


Feb, (o( 


H h lu 


d h m 


d h m 


d h m 


d h m 


d h in 


1 1 5 A4 i. t. 


13 18 19 iii. 0. 


25 2 39 i. 0. 


4 II 6 iii.E. 


16 7 47 i.T. 


27 3 52 


\ 7 36 i.T. 


19 41 ii. E. 


6 6 i. E. 


17 30 i. 0. 


9 26 ii. t. 


17 48 


'2 2 38 i.o. 


21 20 iii. e. 


23 50 i. t. 


21 i. E. 


II 50 ii. T. 


21 17 


5 50 i. E. 


22 59 iii.E. 


26 I 36 ii. Jf. 


5 14 41 i. t. 


17 2 52 i.o. . 


28 14 58 


23 II iii. ^. 


14 II 51 1.0. 


2 3 i.T. 


16 54 i. T. 


6 23 i. E. 


17 II 


23 a7 ii 0. 


15 12 i. E. 


3 58 ii. T. 


17 29 ii. t. 


18 2 i. ^. 


19 42 


*5 51 i./^ 


15 9 3 i. ^. 


21 7 i. 0. 


19 53 ii. T. 


2 16 i.T. 


22 7 


3 57 lU.T. 


9 50 ii. t. 


27 35 i. E. 


6 II 59 i. 0. 


3 43 ii- 0. 


22 20 


2. 3 i.T. 


II 16 i.T. 


18 19 i. t. 


15 29 i.E. 


6 8 ii. 0. 




3 47 ii. E. 


12 II ii.T. 


20 ii. 0. 


7 9 9 i. Jf. 


6 25 ii. e. 




21 5 i. 0. 
4 0191. £. 


16 6 19 i.o. 
9 41 i.E. 


20 31 i.T. 
22 23 ii. 0. 


II 22 i. T. 

II 49 ii. 0. 


8 41 ii.E. 
II 54 iii. 0. 


Marc 


18 7 ii. ^. 


17 3 31 i. ^. 


22 37 ii. e. 


14 13 ii. 0. 


14 iii. 0. 


I 36 


18 18 1. t. 


4 16 ii. 0. 


23 58 iii.O. 


14 31 ii. e. 


17 26 iii. c. 


6 13 


20 28 ii.T. 


5 43 i. T. 


28 53 ii. E. 


16 47 ii.E. 


19 II iii.E. 


8 20 


2D 30 i.T. 


6 27 iii. t. 


I 57 iii.O. 


18 iii. t. 


21 22 i.o. 


12 18 


5 15 33 \.o. 


6 38 ii. 0. 


5 22 iii. e. 


20 2 iii.T. 


19 52 i. E. 


15 46 


18 48 i.E. 


6 44 ii. e. 


7 4 iii. E. 


8 6 27 i.o. 


r8 32 i. t. 


2 9 27 


6 12 38 ii. 0. 


8 21 iii.T. 


15 36 i.o. 


9 58 i. E. 


20 45 i.T. 


II 41 


12 45 i. t. 


8 59 ii. E. 


19 4 i. E. 


9 3 38 i- *• 


22 46 ii. t. 


14 48 


12 48 iii. 0. 


18 46 i.o. 


29 12 47 i. t. 


5 5' i.T 


20 I II ii.T. 


17 13 


14 37 iii. 0. 


4 10 i. E. 


14 54 ii. t. 


6 47 li. t. 


15 51 i.o. 


3 6 47 


14 58 i.T. 


21 58 i. t. 


15 oi.T. 


9 II ii. T. 


19 21 i. E. 


10 15 


17 ^ ii. B. 


23 4 ii. t. 


. 17 17 ii.T. 


10 56 i. 0. 


2 1 1 3 I i. ^. 


4 3 57 


17 18 iii. e. 


19 II i.T. 


30 10 14 i. 0. 


4 27 i. E. 


15 14 i.T. 


6 10 


18 57 lii.E. 


I 26 ii. T. 


13 33 i. J5- 


22 7 i. t. 


17 2 ii. 0. 


9 3 


710 i. 0. 


19 14 i.o. 


31 7 15 i. ^. 


II 20 i. T. 


19 27 ii. 0. 


II 28 


13 17 i.E. 


22 39 i.E. 


9 16 ii. 0. 


I 7 ii. 0. 


19 43 ii. e. 


II 38 


g 7 1 3 i. ^. 


20 16 26 i. t. 


9 28 i. T. 


3 31 ii. 0. 


22 ii. E. 


13 54 


7 a I ii. t. 


17 30 ii. 0. 


1 1 39 ii. 0. 


3 49 ii. e. 


22 2 4 iii. t. 


20 12 


9 25 i.T. 


18 39 i. T. 


11 55 ii. e. 


6 5 ii. E. 


4 10 iii.T. 


22 20 


9 42 ii. T. 


19 53 ii. 0. 


14 4 iii. ^. 


7 51 iii.O. 


10 20 i.o. 


5 ' 17 


9 4 28 i. 0. 


20 2 ii. e. 


14 II li. E. 


9 54 iii.O. 


13 50 i.E. 


I 29 


7 46 i. E. 


20 10 iii. 0. 


16 4 iii.T. 


13 25 iii. e. 


23 7 30 i. t. 


3 16 


10 I 40 i. t. 


22 5 iii.O. 




15 9 iii.E. 


9 43 i- T. 


4 43 


1 50 ii. 0. 

2 46 iii. ^. 


22 17 ii. E. 
21 I 21 iii. 6!. 


Febrtiart/. 


19 25 i.o. 
22 56 i.E. 


12 6 ii. t. 
14 31 ii.T. 


22 26 
6 40 


3 53 i.T. 


3 I iii.E. 


I 4 33 i.o. 


12 16 35 i. t. 


24 4 49 i. 0. 


4 10 


4 36 iii.T. 


13 42 i.o. 


8 2 i. E. 


18 49 i.T. 


8 19 i. E. 


6 35 


6 23 ii. E. 


17 8 i.E. 


2 I 44 i. t.\ 


20 7 ii. t. 


25 I 59 i. t. 


'9 47 


22 55 i.o. 


22 10 54 i. t. 


3 57 i. T. 


22 31 ii.T. 


4 13 i.T. 


23 12 


II 2 14 i. E. 


12 20 ii. t. 


4 II ii. t. 


13 13 54 i.o. 


6 22 ii. 0. 


7 16 56 


20 8 i. t. 


13 7 i.T. 


6 34 ii. T. 


17 25 i.E. 


8 47 ii. 0. 


19 9 


20 3 5 ii. t. 


14 43 ii.T. 


23 I i. 0. 


14 II 4 i. ^. 


9 I ii. e. 


22 24 


22 20 i. T. 


23 8 1 1 i. 0. 


3 2 31 i. E. 


13 18 i.T. 


II 18 ii. E. 


8 49 


21 56 ii. T. 


11 37 i. E. 


20 12 i. t. 


14 25 ii. 0. 


]6 I iii. 0. 


56 


It 17 23 i. 0. 


24 5 22 i. t. 


22 25 i. T. 


16 49 ii. 0. 


18 8 iii. 0. 


3 13 


2o 43 i. E. 


6 45 ii. 0. 


22 32 ii. 0. 


17 7 i\.e. 


21 28 iii.e. 


10 26 


«3 >4 35 i- ^• 


7 35 i. T. 


4 56 ii. 0. 


19 23 ii.E. 


23 14 iii. E. 


12 34 


IK % ii. 0. 


9 7 ii. 0. 


I 13 ii. «. 


21 59 iii. ^. 


23 19 i.o. 


14 16 


16 26 iii.o. 


9 20 ii.0. 


3 29 ii. E. 


15 4 iii.T. 


26 2 48 i. E. 


17 41 


16 4< i. T. 


10 13 iii. ^. 


3 52 iii. 0. 


8 23 i.o. 


2o 29 \. t. 


y t^ \\ -j.^ 


17 a5 ii. 0. 


II 35 ii.E. J 
i» to Hi. T. I 


5 55 iii. 0. 
^ 2j jii. tf. 


II 54 i.E. 


i 2X tp, '\.7t. 

\27 \ v\ \\.U 


\ ^^ % 


«7 a*^* / 


16 5 33 i. t. 


\ 





1 










^ 
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Jupi/er's Sa 


tellilfS, 1894, 


[No. 


4 




^faf. (fon.').' 


Mar. («.n,). 


Apr. (mn.). 


,,!;»■. (con,). 


May (oc-,). 


IS 




1 h m 


d h m 


d li m 


d h ra 


d h m 


d b n 




9 19 57 i!-T. 


24 1 »S ii.T. 


7 ]6 46 i. n. 




7 .3 >8"-B, 


15 10 1 




8 46 i.". 


11 45 lo. 


.9 SI i. E 


8 .3 ii. E. 


19 IJ 1. D. 


10 4< 




11 To i.K. 


16 1 i. B, 


S .f i i. '. 




11 i i. E. 


11 J. 




. 5 SS *■ <■ 


15 9 £4 i. (. 


■ 6 9i.T. 


'il It IE, 




1] 2. 




.! ^lil 


.1 8 i. T. 


" 48 ii, «. 


24 2 40 iii.". 


Jill'/. 


16 18 1' 






17 14 ii.o. 


9 » 59 ii. E. 


4 56 iii,0, 








11 II u! 0, 


2<4sii.E, 


1 1 17 i. 0, 


5 3+ iii, e. 


1 9 13 iii. (. 


17 >3 i| 




»4 >♦ ii. ■■ 


»6 7 'S i. »■ 


.4 1. i. ii. 


7 30 iii. E. 


.. 50 iii-T. 


■+ 5. 




16 ji ii. E. 


9 3 111. «. 


17 48 iii.u. 


11 18 i. i!. 


14 33 ii. '. 


■7 '' 




» 16 iii. <., 


.0 30 L.E. 


zo a iii. 0, 


.4 4'i.T. 


17 2 ii. T. 


17 s< 




^ ?l i!i°' 


>. ,4l.i-0. 


11 3! iii. e. 
13 17 iii- E, 


13 40 ii- '. 

x; 3 6 ii.T. 

9 50 1.0. 


3 8 5 ii. e. 


iS 12 4, 




, .9 iii. e. 


;ii;l;i:E. 


'5 ' 

'9 5 3' 




6 39iE, 


17 4 24 i. t. 


'° .0 39 j: T. 




It gi.e. 






7 iS iii. E. 


6 38 i. T, 




ifi 6 58 i! c' 


u 3" ii.O. 


8 2> 




J X5 i. ^ 


11 26 ii.^ 


ao i8 ii! T. 


9 .. i.T. 


.3 49 i- 0. 


9 I, 




1 39 i.T. 


.4siii.T. 


■ 1 5 +7 i- D, 


17 51 ii. ... 


4 3 47 i. t. 


9 3: 




6 54 ii. t. 


»S . 45 U. 


a ;o i. B. 


I. 3" ii- E, 


1. 2i.T. 


10 5: 




9«ii.T. 


4 S9 i. E. 


.2 z s6 i. (. 


17 4 10 i. 0. 


21 jiiii.e. 






., 46i.-- 


11 54 i. t 


5 9 i.T. 


7 9 i, E. 


S 1 56 iii- 0. 






. 1 8 L B. 
18 ss '- '■ 


-';,;;;! 


„l:!??- 


.9 Ifi iii/f- 


3 57 »■ t. 
5 jG 1. e. 


9 3' 




11 i i. T. 

is 1 7 ii- "■ 


," 3ii.E. 


3 19 i:R. 


i8 ;i9i./. 

3 4} i, T. 


6 27 ii.T. 
3 19 i, 0. 


2. 2 j; 
3 5- 




1 3* iL 0. 


"■ " iii°'. 


i 6m.l. 


.3 5ii.'. 


6 3 -Ti,'. 


6 31 




3 3. ii.e. 


13 18 i, E. 


.0 1= iii.T. 


■ ! J. ii,T, 


5 3M:T. 


fi 51 




J 49 IIjB 


33 . 3^ iii.T. 








22 > 4! 






.7 14 i. '. 


13 40 i.T. 


19 ■ 38 i. E. 


7 5 i. c. 






.'e ts i' ° ' 


.9 18 i. T. 


14 7 16 ii, >■. 


19 59 1. '. 


= 57 ii-0. 


12 II 




,6 5; iii.T. 


31 I 50 ii, (. 


9 ;zii.T. 


i> .3 i.T. 


3 (o i. 0. 


21 4< 




19 37 i. K. 


4 .6 ii. T. 


,i 47 i. ». 


30 7t7ii."- 


I. ;8i.(. 


22 SI 




6 .3 isi.' 


1+ 46 i. 0, 


z[ 48 i. E. 


.0 ;o ii. E. 


8 2 i. T. 


13 I n 




;j;^i,.^ 


17 57 i. K. 


■'■.irA'T. 


.7"i,". 
10 7 i. B. 


;i;sti. 




";:^i:\ 


. .1 S4i-' 


,6 t r "■"■ 

5 36 ii. E. 
.3 .8 i. -. 


-Voy. 


.9 S' " T. 


21 ji 

»4 '5 s; 


iS ? 54 i. '. 


1+ » i. T. 


iG 16 i. E. 


. 7 7 iii- «. 


21 20 i. 0. 




lo II i. T. 


10 1 ii. 0. 


II 14 iii. 0. 


9 24 iii. 0, 


9 Ifi iS i. t. 


<9 5' 




1 a It ii. E. 


[7 >8 iii. 0. 


9 34 iii '■ 


.8 33 i. T. 




- ,9 giili. 


tilt I' E 


' 1+ J!i- '; 


II 31 iii, E. 


.= .0 42 ii. e. 


IS '4 St 


19 4 45 111. u. 




3 »9 111. E. 


.4 30 >■ '- 


13 2 i. «. 




5 15 i. n. 


.3 »5 ii'."- 


10 17 i. t. 


i6 44i-T. 


14 13 ii- 0. 


16 9 ,; 


■ 6 sj iii. 0. 


IS 37 ill. 0, 


iz 40 i. T. 


I z 30 ii. *. 


1; ici.O. 


11 iS 


slsi.K. 


■ 7 11 iii.r. 


zo s< ii.t. 


4s6ii.T. 


I. .048 i,(. 


" 4: 


If jO UI.P. 


19 as "!- 15. 


13 17 ii- T. 


.1 ;l .. 0. 


13 3 i. T. 




il ID iii, K. 


3 6 14 i. f. 


18 7 48 1.". 


14 35 i. E. 


12 . 3. iii.r. 


II 4( 




i 3* i. T. 


.0 45 i- E. 


3 9 oi./. 


3 4» iii.E, 


14 « 


■ 4 3t i- T. 


's '+!i-'^ 


19 4 57 i. /■ 


11 14 i. T. 


3 55 iii.o. 


'4 S< 


9 4^ ii. (. 


17 40 11- T 


7 11 I.T. 


10 41 ii, ". 


6 15 iii.O, 


'5 >; 


.. sii.T. 


4 ,+6i.o 




4 9i"-B- 


6 4! ii. t. 


17 9 « 


»J 4S ' "■ 


6 55 i. K. 


18 54 U. B. 


6 11 1. 0. 


7 3° i- «- 


II 3; 


1 3 4 '- ^ 


S 55 i- <■ 


13 1 18 i. u. 


9 4 i. E. 


9 IS iiT. 


18 5 1, 


, M H i. <. 


3 8i.T. 


5 1+ i. K. 


II li iii, t 


<o 10 i, 0. 


54J 


' ij'li.T. 


9 H ". "■ 


'» 3» "i- '- 


13 45 iii-T. 


13 S '9 i- (, 


8 S' 


» S S« "■ "■ 


U 40 ii. E. 


14 47 iii.T. 


S 3 3' i ' 


7 33 i-T, 


9 »! 


I U ii. E. 


ai ifi i. 1. 


13 «7 1. I. 


S 45 i- T, 


14 oii.». 


19 3 51 


il ij i. «. 


6 I 13 1. E. 


II 1 41 i.T. 


IS SS "■ '■ 


I 58 I ». 


6 ■; 


IK S9 iii. t. 


3 4» iii- '. 


>o <5ii.(. 


■ 1 ». ii. T, 


3 48ii.O. 


30 I, 


.XI 10 iii. T. 


5 55 i'i-T. 


II 41 ii.T, 


6 s» 1. 0. 


4 50 '- O- 


■ 4 


* 1. J3 i K. 


i9i5i.( 


10 49 t. ". 


3 IJ i. H- 


13 49 i- '■ 


3 : 


3 iSi^i.'. 


11 39 i- !■ 


>3 4J «. B. 




'5 J _4i:.T. 


3 I' 


1 17 38 i. T. 


7 4 37 ii ; 


11 17 iS i.(. 


7 15 i.T, 




4 " 


-,/ ^/:^^ 


7 -f >'■ T. 


15 .1 i. T, 


10 7 ii, ". 


10 9 ii, (. 


5 j; 



W 1894.] , 


Jupiter's Satfllitcs. 1894. 




1 


^(.on.). 


A«g. (con.). 


Auff. (oou.). 


Stp^. (con.). 


&pt. (00.x.). 


tfc(.Cco^ 


d li m 


d h 111 


a li m 


d b ra 


d h a 


d h m 


po « zo i. *. 


.4 1 .■) i. 1. 


29 5 41 i. 0. 


■■.nrf 


14 '8 55 i.O. 


7 7 10 'i. '- 


(, o 35 i-.T. 


^'^^^*\l 


1 " i!'/*- 


'' Sis'; 


9 48 ii, K 


<)t 34 '. «■ 






.2 24 i. T. 


2; . 4. ".T. 


9 s6 It. «. 


.8 43 i. e. 




3 ^J i.T. 


11641. B. 


12 44 iii.(. 


>x ji iLO 


1. ;<= i-O. 


.; . 47 i."0. 


10 45 i. *. 


9 3! !■ 0, 


13 53 i.t. 


23 .(.It: 


11 53 ii. O. 


4 2, ii. 0. 


3t 12 i.O. 


10 14 ii. P. 


15 29 iii.T. 


3 1 32 L T. 




20 48 i. (. 


.55ii-*- 


12 4; ii. E, 


16 .^i.T. 


.9 9 i. I. 




13 3 i. T. 


4 29 ii.T. 


.2 49 ii. 0. 


26 9 5° i- <. 


22 40 1. Oi 


^iijiM^. 


16 16 58 i... 


S 23 iii. 0. 


IS ij ii.O. 


13 23 i. 0. 


9 4 '= ii- '. 


ao 17 i.O. 


? 4+ iii. E. 


13 4 37 i. {. 


ij 26 ii. ^ 


645H.T. 


. .6 50 .-. /. 


ao j2 i;. (. 




6 53 1- '-P. 


17 S4 V. E. 


17 t4l(. 


.9 si.T. 




.1 53 i'i. 0- 






30 i. T. 




'1 *1 Ilt: 




4 '\ '(. 0. 


20 40 ii. d. 


20 34 iii. i- 


' ]] W lii! .. 


»j43»i-*^ 


l\ilVi\ 


7 12 ii.'. 


2; 8 16 i. f- 


23 21 iii.'i 


'i *!!:'■ 


17 I 4J iii-o. 




9 47 ii.T. 


. io4^i.T. 


10 13 37 i.e 
17 S i. 6. 
20 jB ii. e. 


15 43-1". E. 

16 20 i. 0. 


4 11 111. 0. 

IS ts i. I. 


Stp'oml^er. 


.3 20 iii. «, 
IS 4+ Hi, E. 


28 4 ig 1. s. 
7 5ii.O. 


17 6 iH. 0. 


17 33 i. T. 


. ,; .3i... 




12 22 ii. If. 


23 6 iLE 


17 ,6 ii. T. 




,a 18 ii. «. 


21 12 iii! 6. 


14 58 ii.T. 




. 1, 40 "i- O. 


13 5 ii, «. 


.841 i.O. 


23 6i.i. 




u . 4S ii. 


3 II 19 i- t. 


.446 :0, 


2045 -E- 


15 1 21 i. T. 


23 43 iii^ E. 




'3 IS ■- T. 


.7 5» --i-O- 


20 47 11- «■ 


19 It. 


29 2 31 111.0. 


14 28 i-T. 


4 7 +o !■ s- 


19 9 47 i. '■ 


23 2. ii.O. 


22 32 i.O. 


^S5'-fn 


.2 8 5i.«., 


7 5' ". '. 


11 3 i. T. 


2 13 43 1. f. 


23 31 ii- e. 


S .. i.T. 


JI 36 i.O, 


•o 49 i. 0. 


%a 5 ;5 i. e. 


IS 59 i. T. 


16 1 59 ii. E. 


5 16 iii.O. 


17 24 ii. /. 


1. i8 iL 0. 


5 ie i. 0. 


3 9 42 1. ft. 


2 K ii. 0. 


22 47 i. '■ 


20 Q ii. T 


J 5 49 i. (. 


9 S3 ii, (. 


,3 ici.O. 


4 43 ii- O- 


30 2 20 i. 0. 


13 s '4 tii.e 


t si.T. 


11 16 ii.T. 


15 15 11. (, 


■7 3S i-(. 




fi 40 i. t. 


( I i i.e. 


16 I iii. t. 


17 49 "-T. 


19 S> i.T. 


7 .2 ii.E. 


7 4» iii. J 


4 i6 ii ?. 


.S 41 iii. T. 


4 oil iii. (. 


17 13 29 Le. 


'7 22ii.O 


8 56 i. T. 


i 19 i. 0. 




3 9iii-T. 


.7 1 i, 0. 


9S3ii.". 


10 17 iii. 


6 jK i,. T. 


Z HH'^' 




20 30 ii, t. 


*' ^' i- fn 


13 4ii><. 


7 i6 iii. (. 




.0 27 i. T. 


23 S ii-T. 


2j 39 i. T. 


14 I 3+ i. t. 


lo 1 iii.T. 


izlii''. 


S 4 lO 1. e. 


,8 8 4xiii.^ 




6 4i-0, 


■ "'V.',, 


3 4S ' 0- 


7 37 11. '. 


II 15 iii.T, 


OAobtr. 


9 ss f!-5 


.341.T. 


7 15 "-0- 


7 39 >■ 0- 


.2 4 i. *■ 




11 z4 11. E 


I « 36 i, ,, 


21 47 i. (. 


.0 4ii.E. 


14 19 i. T. 


1 17 15 i. «. 


12 27 ii.o. 


■ 11 11 ii.B. 


2J . . i. T. 


.0 S ii. 0. 


19 7 57 i. e. 


20 48 i. 0. 


13 3 ii-0 


■ i]49 i. 0. 


iB 51 i. e. 


12 42 ii.O. 


11 19 i.O. 


2 1 i8 ii. (. 


IS ; 7i-<- 


A l4zii.O. 


.2fsi.O. 


b a 41 i. (. 


11 50 ii. B. 


4. 14 ii.T. 


\vilT 




13 14 1!. (. 


4 57 i- T. 


15 17 ii.E. 


15 5" i. '■ 




lit. 4i-T. 


14 1 14 iii. e. 




15 28 ii.O. 


16 4^ iii.*. 


16 31 i. 6. 


■M'i si-=- 


, 47 ii.T. 


7" ^iio. 


18 3 ii.O. 


18 7 i. T. 


6 39 ii, (. 


<.KiTi6 >u,E. 


3 43i"E- 


4 3t "■ « 


20 6 32 i, (. 


.9 27 iii.T. 


9 .5ii.T 


vm^niit. 


S „ iii. 0. 


7 9ii.T. 


8 48 i. T. 


3 I. 44i.<i. 


19 35 i- '. 


i-B4 1» >. 0. 


s Is iii. 




2. 2 25 i.e. 


IS 16 i. 0. 


2. S' i-T. 


a-^iliiuE. 


17 ,6 i. t 


,\ 4+ Ii!: E. 


5 58 i. 0. 


.8 2 ii. e. 


17 "iii./ 


.W0iiii.T. 


ig 31 i.T. 




9 48 ii. t. 


20 30 ii.E. 


3 9 iii. 1 


|^Ki6iilo. 


15 .3 20i.<. 


17 4 iii! 6. 


A 23 ii. T. 


10 39 ii. 0. 




^K liilO. 


H 41 ii. «. 


a> 10 i.t. 


17 .8 iii... 


\l 20 'if 


1b ^sU) 


^n 19 1 


i6 44i.O, 


13 16 i. T. 


22 *2 ili'f 




23 14 ii- '. 


^K»lT. 


10 37 ii. 0. 


% .7 7 I. «. 




* Tz It ': T. 


.S 4 ]8 ii.lJ 


Hg]3i.<. 


26 „ 4S i. (. 


20 57 i. 0. 


22 I 1 i. (. ' 


3 6 .2 i. e. 


14 3 i. t. 


^^Btiu.f. 


,4 . i. T. 


10 55 ii. e. 


1 16 iii.O. 


9 44 i. 0. 


16 19 i. T, 


^■411.0. 


27 7 48 i. e. 


23 22 ii.E. 


3 17 i. T. 


14 54 ii. (. 


'9 9S9i-'- 


^H J if. 


1. 13 i.O. 




10 S4 >. '■ 


17 30 iLT. 


13 »7 i. 0, 


^Ht^i-'- 


.2 35 ii. (. 


9 2 3 ii. 6. 


23 0261.0. 


6 I ,5 iii... 


19 51 ii, (, 


^K tw' 


■ siii.T. 


15 39 i. (. 


2 a ii. I. 


3 43 iiUE. 


22 l8ii,I 




20 .6iii.i. 


.7 Si i. T. 


4 35 ii.E. 


4 48 i. I. 


20 3 30 i. (. 


^^E 10 


22 s6 i".T. 


.0 11 35 i.«. 


4 46ii-". 


6 26 iii. 0. 




^^■it i.O. 


28 6 isi-<. 


is 6i.O. 


7 22 ii.O. 


7 -Vi-T. 


I \o tf^ \.n 


^m^iii.1. 


8 3oi.T. 


17 51 ii.'- 


.9 19 i. (■ 


9 12. «\. 


\ -v^ •.T.-'K^ 


^B 4! iii. 


IB a 17 1. '■ 


20 zS i].T. 


21 45 i. T. 




\ -vi. -i^ 


^H(uiu.{r-i s ' 


/i 4 36iU.i. 


14 15 " '■'- 


■; ,,2.i.6 


\ ^fe b'- 


^^^^^■' . . 
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Oct. (eon.). 


.Vo«. (con.). 


Sov.ic^.). 


mi. (con.). 


Dec. (con.). 


Sic. (CO 


d h n. 


d h m 


d h 111 


.1 h m 


d h in 


d h n. 


,1 t»7i.'- 


1 17 41 i.t. 


13 16 13 ii. (. 


.5 7 43 iii. =. 


7 1 29 i. f. 


20 7 16 


7 54 i. O- 


'9 57 i. T. 


.8 so ii. T. 


■ 31 'ii.o. 


4 4; i- T. 


8 36 


■ z 3. ii. =. 


I 13 46 i. e. 


■ 4 2 49 i. i. 


13 56 i- «- 


13 .6 i. «. 


.0 14 


.7 ?i ii.O. 


i7 4 i.O. 


S s i-T. 


.6 50 i, 0. 


8 I ji i. 0. 


10 33 


M z 5S i. (. 


3 41 ii. ;. 


14 so iii. (. 


2<S I 33 ii. «. 


11 11 ii. t. 


21 31 


S U i-T. 


3 ■! ix.T. 


.7 37 iii- 1. 


5 ao ii.O. 


i4 4Bii.T. 




iz 56 i- e- 


u 3 ll. 


13 5 1. e. 


.. 53i.(. 


10 S5 >- '- 


5 1* 


_„ a 11 i.O. 


14 14 Ir.T- 


■ S 1.1 i.O. 


1+ 9 i.T. 


ij .1 i.T. 


8 11 


1 9 6 li.i;. 




,9 35 "■ '■ 


17 S 24 1. c. 


9 "3 5 '"■"■ 


.1 3 3 


II +1 iLT. 


.9 43 iJi-E. 


<3 54 ii.O. 


.. 16 i.O. 


17 siiiO. 


5 '9 


msi-'' 




21 15 I.e. 


10 49 ii. /. 




16 41 


33 +. i. T, 


4 9ii!.a 


»3 3' i.T. 


13 15 ii.T. 




19 .7 


4 6 ill. !. 
I S3 iii-T, 


8 >4 i. t. 


16 17 34 ,.e. 


18 6 19 i. (. 


.0 6 3S ii. e. 




>. 3ii:0. 


20 3g i. 0. 


S3Si.T. 


9 SO ii.O. 


'' lit 


17 14 1. -. 


17 4i "■ '■ 


.7 S '■3 ii- !^- 


1. 37 iii- '. 


Ij 2. 1. (. 


20 51 


'?iris°' 


»i 11 ii.o. 


7 59ii-T. 


19 24 iii.T. 


.7 37 i. T. 


11 29 




S 6 35 i. (. 


1541 i.l. 


2 S3 1. e- 




13 45 


6 4G ii! d. 


8 5. i. T. 


17 sS i- T. 


5 41 i. 0. 


H 44 i. 0. 


2346 


>, Sji.'- 


6 I 43 i.e. 


.8 I 7 iii.e. 


14 46 ii. e. 


n I .9ii.e. 


24 ,1 4= 


.8 9 i T- 


S s* i. 0. 


3 42 iii.E. 


18 i3 ii. 0, 


3 s6 ii.T. 




aS 11 s» i. fl. 


M 53 "-'■ 


4 20 iii.o. 


3= o45i.(. 


9 47 i. t 


Is^ 


IS 16 1.0, 


.6 19 ii.T. 


7 8 iii. 0. 


3 I i. T. 


,2 3 i.T. 


21 4 




7 I 1 i. (■. 


11 2 i. «. 




.3 ,4 II iii. (. 


1; 15 IS 


♦7 55 ii- T. 


3 .ai.T. 
11 .9 iii.t. 


■ S iLO. 

21 S3 ". «- 


iJ.«mif.. 


6 41 i. e. 
6 59 iii.T. 


.8 .4 

16 5 49 


■ 1 16 i!T. 


H 7iii.T. 


.9 3 3 U.O. 




9 10 i. 0. 


8 21 


.3 ixiii.*. 


11 11 i. e. 


,0 B i. (. 


9 57 ii. 1-. 


19 56 ii.e. 


'3 '3 


,5 43 iii-E. 


8 is i- 0- 


■ 124 i.T. 


.2 33ii.T. 


21 57 ii- 0. 


'5 30 


17 4S iii' "■ 


7 ii. ^ 


20 6 30 ■- e. 


19 I. i. (. 


14 4 13 i. (. 


17 10 21 


10 3» iii- 0- 


.. 33 ii.o. 


9 3" i.O. 


11 17 i. T. 


l)l\f 


10 41 


tS 6 II 1 1. 


19 19 1. 1. 


.8 3^ii.(. 


1 9 5iii-». 




12 43 


9 41 i. 0. 


X. 45 i. T. 


ai «ii.T. 


13 5' iii- 0. 


3 36 i- 6. 


13 19 


IS 7ii.<. 


9 iq 40 1. «, 


1. 4 34i-(. 


IS S= i- '. 


14 26 ii. (. 


28 047 


19 58 ii-O. 


>8 SI i- 0. 


S 5° :-^; 


18 34 i- 0. 


.7 3 ii.T. 


3'3S 


ag 4 47 i. '. 


10 3 3 ii. t. 


18 15 111. «. 


3 4 3 ii. e. 


V. 38 i. I. 


7 39 


7 3i.T. 


5 40 ii T. 


2. 3iii-T. 


7 36 ii.O. 


,6 55 i. T. 


9 55 


30 49 L e. 


.3 ss i. t. 


11 S9 i. e. 


13 37 i. t 


17 5iii-e- 


19 447 


♦ .0 i 0. 


16 " i, T. 


J 57 i. 0. 


■i 53 i-T. 


19 39 I.e. 


7 " 


M joii.(. 


ZI 9 iii. .. 


■2 11 ii.«. 


4 10 19 i- ^■ 


10 2s iii.O. 


IS 56 


.4 7 ii- T. 


13 43 ill. B. 


16 11 ii.o. 


13 ci.O. 


12 2 i. 0. 


1. 31 


13 H i- '- 


.1 S3 iii."- 


13 1 i. (. 


13 5 ii. '■ 


17 9 IJ ii.«. 


30 I 5 


3, ; 30 i. T. 

7 45 iii- I- 


_3 4- ii-O. 


13 . .7 i. T, 
19 17 i. e. 


5 14'ii-T. 
8 3 i. (. 


11 3 ii.O. 

17 4 i. '■ 


4 ai 

13 '3 


~^\ [°Ut\'^' 


11 !sii?' 


11 13 i.O. 


.0 .9 i. T. 


19 20 i. T. 


31 7 






14 7 40 li- 1:. 


6 55 iii.'. 


>8 1+ 7 i. ". 


1 40 


la 37 i. 0. 


11 "liiiio. 


10 17 ii.T. 


3 42 iii.T. 


16 iS i. 0. 


346 


A->»^«her. 


8 12 1. (. 
.0 38 i- T. 


17 17 i. /. 
■9 43 i. T. 


7 ts i. 0. 


" 2SS:t 


]l\l 


I 4^5".''. 


'3 4 37 i- '■■■ 


IS 5 6 iii.«- 




11 30 i. f. 


10 31 


y Mii.O. 


7 45i-0. 


7 43 iii.E. 


10 43 ii.O. 


11 46 i.T. 


11 47 


Sutollito I, reappeam at eclipsB oa Ihef side frodi January to Maj. It dinoppean on the p sidi 


July to DcPBinber. 


Satellite II. both disappears and reappran at eclipse from January 3 to Mari^li iq. and also 


September > to October 18. From April 1 to May 7 it reappears only on tile /side. In Jul 


Aimuit-, and Again in November and December, it dUappeara only on the^ side. 


Satellite 111. disappran<aaA reappears aaibBfAAeirouiiaa. 'i.O May, ou the ji aido from July b 


batelliw IV. i> not eolipsed in 1894. 


JUPITEB'8 IVth Sateli,ith. I 


Grepnwioh Mean Times of Superior Qeooentric Conjunction. 1 


1 1 h m h m 


h ra ■ h m 


|_ J«n.».. »46-7 


Aug. 2... 2129-8 Got. as - '8 "d 


^P / ap ... Tf 4-s'3 ^pr- 6 ... lo lo'i 


19... 1729-6 Nov. II... la 12" 


KAift rs .../ p 4^-6 / "^ .3 ... 16 S.-8 


Sept. s- »i ^6-6 \^ »% -\ ^ >T' 


»Jfar. 4 ... 4 37-^ / 


11 ...\ - 4rQ VDcc.ii, .-\ -it, V 
0<rt. 9-\ ' iVi\ V -\ SI 


■ "-/ ""V JuJj,7... . 5-3 



m 



9 



td 
o 

m 



r«3 







I 
& 

c 
o 

1 



Ik 



a 
o 

1 



Q 



I 

.5 

o 



I 



r / 



/ f-r. i? 1 
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SATELLITES OE SATUEN. 

East Elongations. 

Mimas. 



January. 


February. 


March. 


April. 


May. 


June. 


July. 


Doee 


inber 


d h 


d h 


d h 


d h 


d h 


d h 


d 


h 


d 


h 


I I2'5 


I 147 


I 21*2 


I o'9 


1 4*5 


I 6*9 


I 


10-8 


»9 


1-8 


2 ii'i 


2 13-4 


2 19-8 


I 235 


2 3*1 


2 5'6 


2 


9*4 


20 


0-4 


3 97 


3 J2'o 


3 »8-4 


2 22*1 


3 >7 


3 4'2 


3 


8-0 


20 


23'0 


4 8*3 


4 io'6 


4 i7"o 


3 207 


4 o*3 


4 2-8 


4 


67 


21 


21*6 


5 6*9 


5 9'2 


5 156 


4 193 


4 22-9 


5 1*4 


5 


5*3 


22 


20'2 


6 5-5 


6 7-8 


6 i4'3 


5 17-9 


S *^-5 


6 00 


6 


4*o 


23 


1 8-8 


7 4'* 


7 6-5 


7 12-9 


6 16-5 


6 20-2 


6 22*6 


7 


2-6 


24 


«7'5 


8 27 


8 5-1 


8 ii'5 


7 15*1 


7 189 


7 21*2 


8 


1*2 


*5 


i6*i 


9 1*3 


9 3*7 


9 lO'I 


8 137 


8 17-5 


8 19-8 


8 


23-8 


26 


«47 


10 O'O 


10 2'3 


10 87 


9 »2'3 


9 i6*i 


9 i8'5 


9 


22*4 


27 


13-3 


10 22*6 


II 0-9 


II 7-3 


10 ii-o 


10 14*8 


10 17-1 


10 


210 


28 


I2'0 


II 21*2 


II 23-5 


12 6*o 


II 9*6 


II 13-4 


II 158 


II 


19*6 


29 


106 


12 19-8 


12 22*1 


13 46 


12 8-2 


12 12-0 


12 14-4 


12 


i8-2 


30 


92 


13 184 


13 20-8 


14 3'2 


13 6-8 


13 io*6 


13 13*0 


13 


168 


3' 


7*8 


14 17*0 


14 19-4 


15 1-8 


H 5'4 


14 92 


14 ii"6 


H 


'5*4 






15 156 


. 15 iS'o 


16 o'4 


15 40 


15 7-8 


15 IO-2 


15 


14*0 






16 14-2 


16 166 


16 23*0 


16 27 


16 64 


16 8*9 


16 


1 26 






17 12-8 


17 i5'2 


17 21*6 


17 1-3 


17 5'i 


17 7*5 


17 


II-2 






18 11-5 


18 13-8 


18 20-3 


18 00 


18 37 


18 6-1 


18 


9-8 






19 lo-i 


19 125 


19 18-9 


18 22-6 


19 2-3 


19 47 


19 


8-4 






20 8-8 


20 11*1 


20 17-5 


19 21*2 


20 o*9 


20 33 


20 


7'» 






21 7-4 


21 97 


21 i6*i 


20 19*8 


20 23'5 


21 2'0 


21 


57 






21 6-0 


22 8-3 


22 147 


21 18-4 


21 22-2 


22 0*6 


22 


4*3 






23 4-6 


23 6*9 


23 13-3 


22 17-0 


22 20'8 


22 23*2 


23 


3-0 






24 32 


24 5*5 


24 12*0 


23 15-6 


23 19-4 


23 21-8 


24 


1-6 






25 1*9 


25 4*1 


25 IO-6 


24 14-2 


24 i8-o 


24 20-4 










25 o'5 


26 27 


26 9-2 


25 12-8 


25 i6-6 


25 19-0 










26 23 I 


27 1*4 


27 7-8 


26 1 1 '4 


26 15*3 


26 17-6 








'; 


27 21*7 


28 O'O 


28 6*4 


27 lO'O 


27 139 


27 i6-3 








28 20'3 


28 22'6 


29 5*o 


28 87 


28 12-5 


28 14-9 








29 18-9 




30 37 


29 7*3 


29 ii'i 


29 13-5 










30 17-5 




31 2-3 


30 59 


30 97 


30 12-2 










31 i6*i 






Ence] 


31 83 
r.ADUS. 












January. 


February. 


March. 


April. 


May. 
d h 


June. 


July. 


Decern bei| 


d h 


d h 


d h 


d h 


d h 


d 


h 


d 


h 


I 20-2 


2 84 


I 180 


2 6*3 


I 07 


I i3'o 


I 


16-3 


18 


157 


3 5-1 


3 >7*3 


3 ^'9 


3 15*1 


2 9*6 


2 21*9 


3 


1*2 


20 


06 


4 139 


5 2-2 


4 11-8 


5 00 


3 i8-5 


4 67 


4 


lO'I 


21 


95 


5 22-8 


6 in 


5 ^07 


6 8-9 


5 3*4 


5 i5<5 


5 


19*0 


22 


18-4 


7 7*7 


7 199 


7 5'5 


7 17-8 


6 12*3 


7 0-5 


7 


3*9 


24 


3-3 


8 166 


9 48 


8 14-4 


9 27 


7 21*1 


8 9*4 


8 


127 


25 


12*2 


10 1-5 


10 137 


9 a3'3 


10 11*5 


9 6*o 


9 i8-2 


9 


21*6 


26 


21*1 


II 10-3 


II 225 


11 8-2 


11 20'4 


10 14*9 


11 3*1 


II 


6-5 


28 


6-0 


12 192 


13 7*5 


12 171 


13 5'3 


11 23-8 


12 I2'0 






29 


149 


14 41 


14 16-3 


14 1-9 


14 i4'a 


13 87 


13 20*9 






30 


23-8 


15 13-0 


16 1*2 


15 108 


15 23-1 


14 17*5 


15 5*8 










16 21*9 


17 lO'I 


16 197 


17 79 


16 2*4 


16 147 










18 67 


18 19*0 


18 4-6 


18 16-8 


17 11-3 


17 23-5 










19 15-6 


20 3-9 


19 13-5 


20 17 


18 20*2 


19 84 










21 0*5 


21 127 


20 22-3 


21 10*6 


20 5-1 


20 17-3 










22 94 


. 22 21*6 


22 7*2 


22 19-5 


21 13-9 


22 2*2 










23 183 


24 6-5 


23 i6-i 


24 4'3 


22 22*8 


23 II'I 










-^y J'l 


} 25 15-4 


25 ,i-o 


25 13-2 


24 77 


24 19*9 










t6 12-0 1 


' 27 O'J 


26 9*9 


26 22*1 


25 16*6 


26 4-8 










7 ZO'p 1 


28 91 i 


' 27 187 


28 7-0 


, i? 1*5 


27 137 


^ 










/ 


29 36 


29 159 


I 2* lo'i 


\ x%- - 










*' ..7 i 


9 r»«M # V 


/^ '""j 


1 


V^c^^cc;^ 


-i 




BB 


^M 


^^ 
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East Elongatioxis. 
Tethts. 



February- 


March. 


April. 


May. 


d h 


d b 


d h 


d h 


I 22*4 


2 5*9 


I 107 


I 15*4 


3 197 


4 3'a 


3 8*o 


3 127 


5 >7'o 


6 o'5 


5 5'3 


5 I O'O 


7 14*3 


7 21-8 


7 2'5 


7 7*3 


9 11*6 


9 191 


8 23-8 


9 4*6 


II 8-9 


n «6-4 


10 21*1 


II 1*9 


13 6'2 


13 137 


12 i8'4 


12 23-2 


15 3*5 


15 ii*o 


14 I5'7 


14 20-5 


17 0-8 


17 8-3 


16 13-0 


16 17-8 


18 22*1 


19 56 


18 io*3 


18 151 


20 19*4 


21 2*9 


20 7 '6 


20 12*4 


22 167 ' 


23 0'2 


22 4*9 


22 97 


24 14*0 


24 21-5 


24 -2*2 


24 7-0 


26 11-3 


26 188 


25 23-5 


26 4*3 


28 8-6 


28 161 


27 20-8 


28 1*6 




30 13-4 


29 i8-i 


29 22*9 
31 20'2 

ONE. 


February. 


March. 


Jb>ril. 


May. 


d h 


d h 


d h 


d h 


' ^'l 


3 "'5 


2 139 


2 i6*3 


4 2-8 


6 52 


5 7*6 


5 io*o 


6 20*4 


8 22-8 


8 1-3 


8 37 


9 H*i 


11 i6'5 


10 i8'9 


10 21*4 


12 78 


14 ip-2 


13 I2'6 


13 150 


15 1*4 


17 3*9 


16 6'3 


16 87 


17 191 


19 21-5 


19 O'O 


19 2-4 


20 12*8 


22 15:2 


21 17*6 


21 20*0 


23 65 


25 89 


24 11-3 


24 137 


26 O'l 


28 2-6 


27 5-0 


*7 7*4 


2« 178 


30 20*2 


29 227 


30 1*1 



June, 
d h 



2 

4 
6 

8 

10 

12 



17-5 
14-8 

I2'0 

9*3 
6-6 

3*9 

1*2 
15 22-5 
17 29-8 
19 17-1 

21 14*4 

23 117 

25 90 

27 6-3 

29 3*6 



June. 

d h 
187 
12*4 
61 
zyS 

17*4 
15 ii'i 

18 48 

20 22*5 
23 16*1 
26 9*8 

^9 3*5 



I 
4 

7 

9 
12 



July, 
d h 
I o'9 

2 22*2 

4 19s 

6 i6-8 

8 14*1 

10 11*4 



July. 
d h 
I 21*2 

4 I4-8* 



December, 
d h 

19 22'0 

21 19*3 

23 167 

25 14*0 

27 ii'3 
29 8*6 
31 6*o 



December, 
d h 
21 10*1 
24 38 

26 21*6 
29 1 53 



Ehea. 



February. 


March. 


April. 


May. 


June. 


July, 
d h 


December 


d h 


d h 


d h 


d h 


d h 


d h 


3 1*7 
7 14*0 


» 3*9 
6 i«-3 


2 i8'6 
7 7*0 


4 9*3 
8 21*6 


4 23*9 
9 >a'3 


2 2*2 


20 227 
25 11*3 


12 2*4 


11 4-7 


11 194 


13 lO'O 


14 07 




29 23-8 


16 14*8 


15 171 


16 77 


17 22-4 


18 13*0 






21 3'2 


20 5-5 


20 20'I 


22 IO*8 


23 14 






25 156 


24 17-8 


25 8-5 


26 23*2 


27 138 








29 6*2 


29 20*9 


31 II-5 









I 



Titan. 



February. 


March. 


April. 


May.. 


June. 


d h 


d h 


d h 


d h 


d h 


8 69 


12 3-9 


12 23*0 


14 178 


'5 13*4 


24 52 


28 1-9 


28 20'5 


30 15-3 





C 2 



December, 
d h 

H »5*9 
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Bast Klongatioms. 

HYPESIOir. 



Januarj. 
d h 

5 219 
27 4-1 



February, 
d h 


March, 
d h 


April, 
d h 


May. 
d h 


June, 
d h 


July. 


17 107 


10 167 


22 2*3 


13 7*0 


3 11*8 


16 i-o 




31 22*0 






24 17*6 





Deoamber. 
d h 

n 71 



Iapietus. 

dh dh dh dh 

Ia£, Oanjunction ... Feb. 7 16*5, Apr. 27 3*2, July 14 11 '3* Deo. 24 o'l. 

W. Elongati(m Feb. 27 19-0, May 16 22*3. 

Sup. Conjunction ... Mar. 19 15*9, June 5 217. 

E. Elongalion Jan. 20 10*3, Apr. 9 3*0, June 26 |0'<», Oe9. 518*3. 

Apparent Elements of Saturn's Bin^. 



Greenwich 


Position-angle 


Outer 


King. Ja 


ititude aboie . 


Plana of I^xtfr. 


Mean Noon. 


of Minor Axis. 


2&tj.Axis. 


Min. Axis. 


fMh. 


Sun. 




1 


n 


n 


t ^ 


• ' ^ 


Jan. 


.... 358 19-2 


3803 


915 J 


'3 55-1 ;. 


II 34*9^- 


20 


.... 358 24-9 


39*35 


9*62 ] 


[4 89 N. 


11 50-9 N. 

12 6-8 N. 


Feb. 9 


.... 358 259 


4072 


992 : 


14 6-6 N. 


Mar. I 


.... 358 22-3 


4 1 '93 


lo'oi : 


13 486 N. 


12 22-7 N. 


21 


.... 358 14-9 


4279 


984 ] 


[3 183 N. 


12 38-5 N. 


April 1 


.... 35« 5'^ 


, 4313 


9-48 ] 


[2 41-8 N. 


iz 54-0 N. 


„ 30 


..- 357 55*4 


42-87 


8*99 ' 


12 6-2 W. 


13 97H. 


May 20 


.... 1^7 47*5 


42-07 
40-90 


8-50 : 
8-11 ; 


[I 39*2 BT. 
[I 26*0 N. 


13 25-2 n. 
13 40- 5 N. 


June ,9 


.... 357 4a*8 


, , »9 


.... 357 42-2 


39*57 


7*88 1 


11 20*2 N. 

II 487 N. 


13 SS-8H. 


July 19 


.... 357 45'7 


38-23 


7-82 : 


14 ii'oN. 


Aug. 8 


.... 357 53*3 


37*04 


7*93 


12 22'4]f. 


14 26*0 N. 


28 


.... 358 4-0 • 


35*98 


816 ] 


13 6*9 N. 


14 40-9 N. 


Sept. 17 


.... 358 17-5 


35*37 


8*54 ^ 


13 59-0 J. 


14 5575^ 


Oct. 7 


.... 358 33-0 


34-98 


9-00 ] 


[4 54*5 ». 


15 IO-4H. 


27 


.... 358 49-6 


34-91 


952 ] 


[J 49*5 ^. 
[6 40-8 N. 


15 ^^W. 


Nov. 16 


.... 359 6*3 


3518 


lo-io ] 


«5 39*4;. 


Dec. 6 


.... 359 21-9 


35*81 


10-72 ] 


[7 25-0 N. 


15 53*8 N. 


26 


... 359 353 


3666 


11-32 ] 


17 59-4 BT. 


16 8'ojl. 


3> 


. ... 359 38*0 


3693 


11-47 ] 


[8 61 N. 


16 ri-clf. 



TABLE OF BESSEL'S MEAN EEFRACTIONS. 



Z.D. 


Mean 
Kefraotion. 


Z.D. 


Meaa 
Refraction. 


1 

Z.D. 


Mean 
Itefraction. 


Z.D. 


f 

Mean 
Beiraffeion. 





1 II 





1 II 





i 41 





' li 





O'O 


^0 


I 254 


68 


2 21*9 


78 


♦ »5*o 


10 


io*t 


s« 


I 32*1 


69 


2 293 


79 


4 Af'S 


20 


21*0 


60 


I 397 


70 


2 37*3 


80 


5 i6-2 


30 


"B3'3 


61 


I 43*8 


71 


2 46*1 


81 


5 49*3 


35 


40-4 


62 


I 48-2 


7a 


2 55-8 


82 


6 29*6 a 


40 


48-4 


ij 


I 52*8 


73 


3 6-6 


83 


7 197 1 


45 


577 


^ 


I 57*8 


74 


3 186 


84 


9 4s M 


50 


I 87 


6$ 


z 8-9 


75 


3 321 


85 


5a 


I 13*8 


66 


76 


3 47*4 




41 


54 

1 


I 1 9- J 


«T 


2 15-2 


77 


4 4^ 
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Appareat Oibita of the SateUitea of Uranus, aa m 



n inverting teleaeope. 



Ttie hdaII circle in the aboie dia^m represents the pUnet. the arrowe show 
the direction of motion, and the Egurea indicate the interral from the time 
«f the last S«rth Elongation. 



Ncsth Elongations. 
Ariel. 



February. 


Haroh. 


April. 


?"t 


June. 


A h 


d h 


d h 


d h 


1 119 


I ji 


a iJS 


3 S"» 




4 o** 


3 '77 


1 "■" 


5 "77 


4 »3S 


6 ,2 9 


6 61 


S o'4 


i 61 


7 la-o 


9 i + 


1 iS-6 


10 11-9 


10 18 7 




11 iji, 


n 7-1 


ij 1-4 


I J 7» 


" "9 


:s.:i 


■4 -r; 


-.1% 


;i -r; 


15 1 + 

17 i3;9 


"» n 


iS 20'6 


>. „•" 


10 10-fi 




11 ijg 


11 9-1 


«3 3-3 


»3 90 


21 »4-9 


H 4-J 


ij ai-S 


■S "SI 


»S »>'S 


IS 33 


>6 ,6-t 


16 lOO 


»! 43 


iS 100 


*7 15* 




ai^.'S 


10 I6-; 


JO M'S 


JO 4-1 




}■ 110 









Jolj. 
d b 



TZ 



Haldlile$ of Uranus and Xeptume. [No. 209. 



Umbbiel. 



M'lHfiry. 


t^HUnihrf, 


i4nreU, 


Atrril, 


lf»j. i 


June. 


Julj. 


li U 


ii U 


d lj 


d b 


d h 


d h 


d h 


M M ! 


1 i'i"j 


» io'5 


4 '4'3 


3 H'6 . 


I 14*9 


4 i8-8 


/ 4 t,'i 


1 M* 


' 6 I4'0 


% 17% 


7 i8-i i 


5 i8*4 


8 22*3 




«; l/'l 


lo I7'5 


12 21*3 


II 21*5 , 


9 a>'9 


13 1-8 




14 21 'O 


17 07 


16 I'o ! 


14 1*3 


'7 fl 




iK o'ft 


19 05 


21 4*2 


20 4*5 


18 4*8 


21 8*8 




»* 17 


21 3'9 


25 7*6 


24 %'o 


22 83 


25 12*2 




lU 7*1 


a? 7'4 

1 31 lO'B 


29 ii'i 


28 11*4 


26 ii'8 


29 157 










ao 15-2 










TlTAWIA. 






1 1 lid 


H Ao'S' 


6 13-5 


2 2*4 


6 22'3 


2 1*3 


6 21*2 


il i'' 


17 MS 


IS i6'5 


10 19*4 


15 15-3 


10 l8*2 


15 14-2 




ifi d'S 


24 94 


10 I2'4 

28 V4 


24 8-3 


19 11*2 
28 4*2 


24 7-1 



AugiiBt. 
d h 
2 19*2 
6 227 
II 2*1 



2 o"i 

10 17*1 
19 10^1 



Obkbon. 



Id I A 



IN mil 
Miiv I 



K 

iA 



A'l 



7 
21 



in 
05 



3 
16 

30 



117 

22'9 
I0'2 



13 

27 



21*4 

87 



9 
23 



19-9 

7*2 



6 1 8*4 



I ion hiihIo nitil dintnnw of tho iu>im of Oboron : — February 
. r'K. 4s"'8: July i<». 0*-o.44'^-i. 

SATKLMTK OF NEPTUNE. 



»»i°*5»43"*4; 



\M 




\:A 



I 



> ) 

VJ^ In >* t : •C' 









K'^* 



> X 



X 



* 5*.-? 
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EPHEMEEIS FOE PHYSICAL OBSEEYATIONS 

OF THE SUN. 



Greenwich Mean Noon. 


Greenwich Mean Noon. 


1894. 


P. 


D. 


L. 


1894. 


P. 


D. 


L. 


i 

4 


i 


i 


< 




i 


i 


i 


Jan. X 


+ I 41 


-3 18 


283 38 


July 5 


— 36 


+ 3 32 


I 46 


6 


— 46 


3 51 


217 47 


10 


+ I 42 


4 4 


295 35 


II 


3 " 


4 23 


151 56 


15 


3 56 


4 33 


229 26 


16 


5 33 


4 53 


86 5 


20 


6 9 


5 


163 17 


21 


7 52 


5 20 


20 16 


25 


8 18 


5 25 


97 8 


26 


10 4 


5 45 


314 27 


30 


10 22 


5 4« 


31 


3' 


12 12 


6 7 


248 35 


Aug. 4 


12 21 


6 9 


324 53 


Feb. 5 


14 12 


6 26 


182 45 


9 


14 14 


6 27 


258 46 


10 


x6 4 


6 43 


xi6 55 


14 


16 I 


6 42 


192 40 


15 


17 49 


6 56 


5« 5 


19 


17 41 


6 55 


126 36 


20 


19 25 


7 12 


345 15 


24 


19 14 


7 4 


60 31 


^5 


20 52 


7 12 


279 22 


29 


20 38 


7 II 


354 27 


Mar. 2 


22 9 


7 15 


213 31 


Sept. 3 


21 55 


7 14 


288 25 


7 


23 16 


7 14 


147 38 


8 


23 2 


7 15 


222 25 


12 


24 15 


7 II 


81 46 


13 


24 2 


7 12 


156 24 


17 


25 3 


7 4 


15 52 


18 


24 51 


7 6 


90 22 


22 


25 41 


6 54 


309 56 


*3, 


25 31 


6 58 


24 22 


27 


26 8 


6 41 


243 59 


28" 


26 I 


6 45 


318 23 


Apr. 1 


26 24 


62s 


178 I 


Oct. 3 


26 21 


6 30 


252 26 


6 


26 30 


6 6 


112 3 


8 


26 30 


6 12 


186 28 


II 


26 25 


5 44 


46 3 


13 


26 27 


5 51 


120 30 


16 


26 8 


5 20 


340 I 


18 


26 14 


5 27 


54 32 


21 


25 41 


4 54 


273 59 


23 


25 49 


5 I 


348 36 


26 


25 2 


426 


207 54 


28 


25 12 


4 33 


282 39 


May I 


24 13 


3 56 


141 51 


Nov. 2 


24 24 


4 2 


216 45 


6 


23 12 


3 24 


75 45 


7 


23 23 


3 30 


150 48 


II 


22 I 


2 51 


9 3« 


12 


22 II 


2 56 


84 52 


16 


20 40 


2 17 


303 30 


17 


20 47 


2 20 


18 58 


21 


19 9 


I 42 


237 21 


22 


19 12 


I 43 


313 5 


26 


17 29 


I 7 


171 12 


27 


17 5 


I 56 


247 II 


3» 


IS 41 


-0 31 


105 2 


Dec. 2 


15 33 


-f 28 


181 15 


June 5 


13 45 


+0 5 


38 52 


7 


13 29 


—0 II 


115 21 


10 


" 43 


41 


332 41 


12 


II 18 


49 


49 31 


15 


9 36 


I 18 


266 29 


17 


9 I 


I 27 


343 36 


20 


7 24 


I 53 


200 18 


22 


6 39 


2 5 


277 45 


25 


5 9 


2 27 


134 7 


27 


4 14 


2 41 


211 52 


30 


- 2 53 


+ 3 I 


67 56 


32 


+ I 48 


— 3 16 


146 2 



The position-angle of the Sun's axis, P, is the position-angle of 
the N. end of the axis from the N. point of the Snn, read in the 
direction N., E., S., W. In computing D (the heliographic lati- 
tude of the centre of the Sun's disk), the inclination of the Sun's 
axis to the ecliptic has been assumed to be 82" 45', and the 
longitude of the ascending node to be 74^ 20'. In computing L (the 
heliographic longitude of the centre of the disk), the Sun's period 
of rotation has been assumed to be 25*38 days, and the meridian 
which passed through the ascending node at the epoch 1854*0 has 
been taken as the zero meridian. 



1894.J 



The Sun : Physical Observatiotis. 



23 



EPHEMEEIS YOU PHYSICAL OBSEEVATIONS 

OF THE SUN. 



• 

Greenwich Mean Noon. 


Greenwich Mean Noon. 


1894. 


P. 


D. 


L. 


1894. 


P. 


D. 


L. 




i 


1 


1 




1 


< 


i 


Jan. I 


H- 1 40 


-3 18 


152 34 


July 5 


— 36 


+ 3 32 


230 42 


6 


— 46 


3 51 


86 43 


10 


+ I 42 


4 4 


164 33 


II 


3 " 


4 23 


20 53 


15 


3 56 


4 33 


98 24 


16 


5 33 


4 53 


315 2 


20 


6 9, 


5 


22 13 


21 


7 52 


5 20 


249 12 


25 


8 18; 


5 25 


326 4 


26 


10 4 


5 45 


183 23 


30 


10 22 


5 48 


259 56 


3' 


12 12 


6 7 


117 31 


Aug. 4 


12 21 


6 9 


193 50 


Feb. 5 


14 12 


6 26 


51 41 


9 


14 14 


6 27 


127 43 


10 


16 4 


6 43 


345 52 


14 


16 I 


6 42 


61 36 


15 


17 49 


6 56 


280 I 


»9 


17 41 


655 


355 31 


20 


19 25 


7 6 


214 II 


24 


19 14 


7 4 


289 27 


*5 


20 52 


7 12 


148 18 


29 


20 38 


7 II 


223 24 


Mar. 2 


22 9 


7 15 


82 28 


Sept. 3 


21 55 


7 14 


157 22 


7 


23 16 


7 14 


16 36 


8 


23 2 


7 15 


91 20 


12 


24 15 


7 II 


310 42 


13 


24 2 


7 12 


25 18 


17 


25 3 


7 4 


244 48 


18 


24 51 


7 6 


319 17 


22 


25 41 


6 54 


178 52 


23 


25 3' 


6 58 


253 19 


27 


26 8 


6 41 


112 55 


28 


26 I 


6 45 


187 20 


Apr. I 


26 24 


6 25 


46 58 


Oct. 3 


26 21 


6 30 


121 22 


6 


26 30 


6 6 


340 59 


8 


26 30 


6 12 


55 23 


II 


26 25 


5 44 


274 59 


13 


26 27 


5 51 


349 26 


16 


26 8 


5 20 


208 57 


18 


26 14 


5 27 


283 29 


21 


25 41 


4 54 


142 55 


23 


25 49 


5 I 


217 33 


26 


25 2 


4 26 


76 51 


28 


25 12 


4 33 


151 37 


May I 


24 13 


3 56 


10 46 


Nov. 2 


24 24 


4 2 


85 41 


6 


23 12 


3 24 


304 40 


7 


23 23 


3 30 


19 45 


11 


22 I 


2 51 


238 33 


12 


22 II 1 


2 56 


313 49 


16 


20 40 


2 17 


172 25 


17 


20 47 ■ 


2 20 


247 55 


21 


19 9 


I 42 


106 18 


22 


19 12, 


I 43 


182 


26 


17 29 


I 7 


40 8 


27 


17 27; 


1 6 


116 6 


31 


15 41 


-0 31 


333 58 


Dec. 2 


15 33 


-f 28 


50 13 


June 5 


13 45 


+0 5 


267 48 


7 


13 29 


— II 


344 20 


10 


" 43 


41 


201 36 


12 


II 18 


49 


278 28 


»5 


9 36 


1 18 


135 26 


17 


9 I 


I 27 


212 35 


20 


7 24 


I 53 


69 15 


22 


6 39 


2 5 


146 43 


25 


5 9 


2 27 


3 3 


27 


4 14 


2 41 


80 51 


30 


- 2 53 


+ 3 I 


296 52 


32 


+ I 48 


-3 16 


14 59 



The position-angle of the Sun's axis, P, is the position-angle of 
the N. end of the axis from the N. point of the Sun, read in the 
direction N., E., S., W. In computing D (the heliographic lati- 
tude of the centre of the Sun's disk), the inclination of the Sun's 
axis to the ecliptic has been assumed to be 82^ 45', and the 
longitude of the ascending node to be 74° 20'. In computing L (the 
heliographic longitude of the centre of the disk), the Sun's period 
of rotation has been assumed to be 25*38 days, and the meridian 
which passed through the ascending node at the epoch 1854*0 has 
been taken as the zero meridian. 
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MEAN PLACES OF VARIABLE STARS FOR 1 



TCeti 

T CasBiopein . . , 
B AodromediE . 

SOflti 

UOttiBioMiiE ... 

UCephsi 

S CassiopeiiB ,.,i 

SPiBoimii 

U Pisoiuiu I 

BSoulptoHa ...1 
BPiaciiim ' 

R AriHtis 

oOeti ' 

SPersai 

RCeti I 

UO-ti I 

B Trianf[iUi 
TArietia 

Ijg^ ..."!!!!: 

BPersoi , 

l^T^uri 

WTauri 

BTauri 

STauri 

T Caiuelapardi . 
RRetiouli .. 
VTauri ..-.. 
B Oriouia .. 
RLf^poria .. 
R Aurigs .. 
9 AurigiB 

S OrioDiB 

S OaiiialopHrdi . 
U Anrigie . 

DOriouiB 

r) Geniinorum... 

VAurieie 

T UoBocerotiB 
TMonoa^rotis.. 
S Monocerolia.. 
RLjncia 

R Qeminorum 
R Cania Mia. . , 

B Oania Maj. . . 
V Geramorum... 
CUimOL-eroLia. 
S CnniB Min. .. 
I T CuiU Min. ... 



+ 58 S-Q 

- o 4o's 

-13 37-8 

+ 33 47"! 
■HI? yi 
+ iS z,-9 
++a ]i-o 
+ 35 177 
+ 11 10-8 
+ '5 51-3 

+ 9 sr-^ 

+ 9 4«' 
+65 ss° 
-63 15-4 



B OaniT! 

V Onncri 

UCaniri 

aa-mori 

H Hvd™ 

THjdnr^ 

T Canm 

jAtltli!D 

BCarini 

a Leo. Min. . 
R LpoqIb .... 
I Carini 

V Leonia .... 

aCHPini 

nHjdriB .... 
R Ursa Mai. . 
VUydriB .... 
W Looiiis ,.., 



T Up*s 1V1U.J. , 
RVipgioiB .... 
a Urpre Mai. . 
U VlrgiiiiB .. . 



RHjdrnj 

S Vipgiuie ' 

WHjtlr^v 

E Cntium Yen. . 

R-'Virgim. 

14 Virginia i 

RCentaiiri ' 

X ISootiB I 

SBootifl 

VBootia I 

H Cnuielopardi.; 

RBootiB 

VLibnv I 

UBootia i 

i-LihriB : 



+ 8 ^iz 

+ --i 4^-6 

+ 14 0-5 

! 17-S 

» 33'7 

' 3-9 

+ .7 38'o 

+ 19 i6's 

+ 19 iS-8 

- 3 190 

- « 43'3 
-2o i6-i 

61 iX-i 

-35 .1 

-II 56-4 



I 58 37 
' '3 56 



+ 6 35 
+ 19 a3'9 

- 5 154. 
-18 38-6 

, - 3 4K-9 
1+60 s-5 

+ 7 3S-6 
I +Si 41-8 

+ 6 9^ 

- 2 48-* 

- 2 36-' 



— 8 401 

-II 47>o 

-j9 141 

+ .6 49'3 

+ 54 '87 

-f ,9 "■" 
+ 84 19-9 

+ 2J .1-8 

-.7 ,1-6 
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Mean Placm of VatiabU Stars for 1890 (continued). 



1 



U Oorons . 

S SerpniUe . 
8 CoronEB . 
% Librae .... 
WLibrte.,.. 
ULibrtB.... 
Z Libra ..., 

V OoroiuB . 
B Serpentia. 
BLibm .... 
B'Iflbrre.... 
Z Soorpii.... 
B SercuJiB . 
X Soorpii . 
WSoorpu . 
B Scorpii . 
8 SooFpii.,., 
W OphiHOhi 

V Ophiiiohi 
U Eerculia . 

Y Soorpii . 
T Ophiunhi. 
S Opbiuuhi. 
W HereiiliB. 
B Urate Mil 
B Snu'onia 
S Herculia . 
B Ophiuohi. 
UOphiuchi. 
X Sogiltarii 
TOpLiochi. 
W^ttarii 
T Hereulis . 

Y Sagittarii. 
T Serpentis, 
U fingittarii 
X Ophiuobi 
BSouti .... 

BLjrte ,.., 

K Aqilils . 
T Sagittarii 
R Sugitturii 



■6 46 S3 

.7 I 26 

17 10 56 

17 40 37 

17 46 45 

■ 7 58 o 

iS 4 56 

iS 14 55 







-'9 SrS 


HO 


+ '4 4i'5 


'S' 


+ 3' 457 


151 


-10 47-9 




-IS tSK 


1S4. 


-20 49-5 


'sS 






+ 39 5+'' 


'(7 






->5 S4'S 


".1 




iho 


+ iS 40'1 


161 








.64_ 




■ 6, 








.6r 






+ 19 H 


■69 


-.5 S3'lt 


>TI 


-16 557 


lyi 


+ 37 33*9 


171 










+ .5 7'6 


.76 


-.5 566 


177 


+ 1 lO'O 


'7« 


-17 47-z 


'^'^ 




iSi 


+ 31 D-l 








+ 6 13-5 




+ S 43*9 


,ii 


- 5 49*5 




+33 H-i 




4 43 48'° 


,Sq 


+ B 3- 


l(J>. 




lyi 



8 S&gittarii... 
U Aquilm . . . 
K Ojgni .. .. 
8 VulpeoulEB 

X Cygni 

■? Aquille 

8 SogittB] ... 

Z Oygni 

SOygni 

R Piipricomi 

S Aquibe 

W Oaprioorni 
BSogitUe ... 
RDelpliini... 

U Oygiii 

VCyeiii 

3 Delphioi ... 

XCygni 

TDelpbini... 
U Oapricorni 
TAquarii ... 
T Volpeeulm 

YCygni 

R VulpBuolse 

V Capricorni 
X Copricomi 

T Oephci 

T Capricorni 
T Capricorni 

WCygn! 

SCtipbei 

UAqiiaHi ... 
8 FisCis Auab 

TPegam 

i Oephei 

R Lacerto ... 
8Aquttrii ... 

R PegBfi 

SFegasi 

B Aqiiarii ... 

V Cephei ... 

V CBd. 

R CaraDpeiiB 



19 11 59 








<9 33 S^ 


+49 57'» 


19 43 53 


+ 27 07 




+ JI 38'i 




+ ° 43'4 


19 SI I 




.9 S8 " 






+57 4^'i 




-14 35*7 










lo 9 3 


+ .6 23-6 


JO 9 37 


+ S 454 




+47 3i*S 






10 3B ■ 




10 39 ; 


+35 "4 


10 40 le 


+ 'S S9'9 








- 5 53-3 




+ 17 50-. 


10 47 40 


+ 34 '47 


20 59 30 


+ 23 zyi 




-11 47-5 






" 15 57 


-'5 37'4 






11 3. S3 


+44 5V° 


2" 36 35 


+78 77 


11 57 " 


-'7 94 




-28 34-3 










22 33 23 


+41 477 


22 SI 12 


-10 557 




+ 9 57-0 








-rS 537 




+82 347 




- 9 34*4 


23 s^ 48 


+ 50 46-S 
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VAEIABLE8 OF SHOET PEEIOD NOT OF THE ALQOL TYPE. 

(The No. after Star's Name refers to Catalogue on pp. 24-25.) 

Note. — The times of minima only are given ; the times of maxima may be found by adding the inl 

printed under the name of the star. 



T MONOCEE. 41. 



(7«» 22i»».) 



Jan. 

d h 
10 8 

Feb, 
6 8 

Mar. 
5 8 

Apr. 

I 8 
28 8 



May 

d h 
25 8 

June 
21 8 

July 
18 8 

Aug. 
14 9 



Sept. 

d h 

10 9 

Oct. 
7 9 

Nov. 

3 9 
30 9 

Dec. 
27 9 



( Gemjnoe. 44. 

(5- o^) 



Jan. 
d h 



Apr. 
d h 



9 231" 9 
20 3 '21 12 

30 7 

May 

I 16 
II 20 



Feb. 



Q 10 

19 14^*' ^3 



Mar. 

I 18 

II 21 

'22 I 

Apr. 
I 5 



1 



Aug. 

21 9 
31 12 

Sept. 

10 16 

20 20 



Sept. 

d h 

30 23 

Oct. 

II 3 
21 7 

31 10 

Nov. 

10 14 
20 18 

30 21 

Dec. 

11 I 

ai 5 

31 9 



W ViEGINIS 86. 



W ViEGIKIS S6. 



Mar. 
d h 

2 I 

19 7 





(8- 4^) 


Jan. 


Feb. 


d h 


d h 


2 ^ 

20 12 


12 18 



(continued). 



Apr. 


July 


d h 


d h 


5 14 


18 5 


22 20 




May 


Aug. 


10 3 

27 9 


4 II 
21 18 


June 


Oct. 


13 16 


12 13 


30 22 


29 20 



Nov. 

d h 
16 2 

Dec. 

3 9 
20 15 



XSagittae. 135. 



( 



2^ 2l\) 



Feb. 
d h 

4 
II 

18 

25 



10 
10 
10 
II 



Mar. 

4 II 
II II 
18 II 
25 12 



Apr. 



I 

8 

15 



12 
12 

13 



22 13 
29 13 



May 
6 13 



May 

d h 
13 14 
20 14 

27 14 

June 

3 15 
10 15 

17 15 
24 15 

July 



TOPHnjCHii36. 



I 

8 

15 
22 

29 



16 
16 
16 
16 

17 



Aug. 

5 17 
12 17 



Aug. 

d h 
19 18 
26 18 

Sept. 

2 18 

9 18 

16 19 

23 19 

30 19 

Oct. 

7 20 
14 20 
21 20 
28 20 



Nov. 

4 21 
II 21 
18 21 

125 22 



Jan. 

d h 

19 17 

Feb. 

5 20 
22 23 

Mar. 

12 2 
29 5 

Apr. 
15 8 



(6d 6^) 

May. 

d h 
2 II 

19 14 

June 

5 17 
22 20 



July 

9 23 

27 2 



Aug. 
d h 

13 5 
30 8 

Sept. 
16 II 

Oct. 

3 14 

20 17 



WSAGITTAE.137. 



Feb. 

d h 
II 8 

18 22 
26 12 

Mar. 
6 3 



(3" o".) 

May 
d h 



21 
28 



I 
16 



13 
21 

28 



17 

7 
22 



Apr. 



5 

13 

20 

28 



12 

2 
16 

7 



June 
5 6 

12 20 
20 10 
28 I 



July 



5 

13 

20 

28 



15 

5 
20 

10 



May 

5 21 
13 II 



Aug. 

5 o 
12 14 



Aug. 

d h 
20 5 
27 19 

Sept. 

4 9 
II 23 

19 H 

27 4 

Oct. 
4 18 
12 

19 

27 



9 

23 

13 



Nov. 



4 
II 

19 
26 



3 
18 

8 

22 



T Sagittab 


• 139-1 


(I- 19M 1 


Feb. 


May 


Aug. 


d h 


d h 


d h 


3 13 


12 16 


18 20 


9 7 


18 II 


24 15 


15 2 


24 5 


30 9 


20 21 
26 15 


30 
June 


Sept. 

f A 


Mar. 


4 19 


5 4 
10 23 


4 10 


10 13 


16 17 


10 4 


16 8 


22 12 


15 23 


22 2 


28 6 


21 17 


27 21 




27 12 




Oct. 


Apr. 

2 6 

8 I 

13 20 


July 

3 16 
9 10 

15 4 
20 23 


4 I 

9 19 
15 13 

21 8 
27 3 


19 14 
25 9 

May 


26 18 

Aug. 
I 12 


Nov. 

I 21 

7 16 

13 10 


I 3 


7 7 


19 5 


6 22 


13 I 


24 23 



USagittae. 141. 

(2d 23^) 

Feb. Apr. June 
d h d h d h 



I 

8 

»5 
21 

28 



15 

9 

3 
21 

15 



Mar. 

7 9 
14 2 
20 20 
27 14 



Apr. 


d 


h 


3 


8 


10 


2 


16 


20 


23 


14 


30 


8 


May 


7 


I 


13 


19 


20 


13 


27 


7 



3 

9 
16 

23 

30 



I 

19 

13 

7 
o 



July 



6 18 
13 12 
20 6 
27 o 



U Sagittab 


(eoniimtet 


Aug. 


Sept. 


d h 


d h 


2 18 


12 5 


9 12 


18 23 


.6 J 


25 17 


22 23 




29 17 


Oct. 


Sept. 


2 11 

9 4 


5 II 


15 22 



/3 Lte^ ] 

(Max. 3** 
Secondary 
6<* ii"*. 
Max. 9*^ I 



Jan. 

d h 

3 14 
16 12 

29 9 

Jfeb. 

II 7 
24 5 

Mar. 

9 3 
22 I 

Apr. 

3 23 
16 21 
29 19 



May 

d h 
12 17 

25 15 

June 

7 13 
20 II 

July 

3 9 
16 7 

29 5 

Aug. 

II 3 
24 I 
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U Aquil^ 

(2- 6\) 
Feb. j May 
d h! d h 



17 I4JI9 22 

',\ H 15126 23 



Mar. 

3 15 
10 16 

17 17 

24 17 

31 18 



ipr. 

7 19 
14 19 

21 20 
2i 20 



Hay 

5 4« 
12 22 



I June 

I 

I 3 o 
10 o 
17 I 
24 I 

July 

I I * 

i ^ 3 

IS 3 

22 4 

1*9 5 

Aug. 

5 5 
12 6 

19 7 

26 7 



150. 

Sept. 

d h 
2 8 

9 8 
16 9 

23 10 

30 10 

Oct. 

7 " 
14 12 

21 12 

28 13 

Nov. 



4 
II 

18 

as 



14 
15 
IS 



Dec. 
2 16 



9 Aquil.« 154. 

Peb. Mar. 

d h d h 
20 4 6 13 

*7 9 13 17 



Feb. 

d b 

5 

13 



20 

o 



Vaeiables of Short Peeiod (continued). 



(continued). 

Mar. ' June Sept. 

d hU h 
20 21 22 4 
2 29 9 



28 2 

Apr. 
4 6 

10 

14 
19 



II 

18 



^5 

May 

2 23 
10 3 
17 7 
24 12 
31 16 

June 



July 

6 13 

13 17 
20 21 
28 2 



I 



Aug. 

6 
10 



4 
II 

18 

2S 



14 
19 



7 
'S 



20 
o 



Sept. 

I 



9 
16 



23 
3 
7 



d 
23 

30 
Oct. 



h 
II 
16 



7 

15 
22 

29 



20 
o 

4 
9 



Nov. 



S 
12 

19 

27 



13 

17 
21 

2 



Dec. 

4 6 
II 10 

18 4 

25 19 



S Sagitt^ 155. 
(3d Io^) 



Feb. 

d b 
9 20 

26 10 



Mar. 

d b 

7 o 

15 9 
23 18 



Apr. 
d b 

I 3 

9 13 

17 22 
26 7 



SSagitt^ 155 

(continued). 



May 

d b 
4 16 

13 I 
21 II 

29 20 

June 

7 S 
15 14 

23 23 

July 

2 9 
10 18 



July 

d b 

19 3 
27 



12 



Aug. 

4 21 
13 6 
21 16 
30 I 

Sept. 
7 10 
15 19 
24 4 



Oct. 

d b 

2 14 

10 23 

19 8 

27 17 

Nov. 

S 2 
13 12 

21 21 

30 6 

Dec. 

8 15 

17 o 

25 10 



X Ctgni 166. 



(6<» ig\ 



) 



Jan. 
d b 


M^ 


9 19 


4 12 


26 4 


20 21 


Feb. 


June 
6 7 

22 16 


II 13 

27 23 


Mar. 
16 8 


July 

9 I 
25 11 


Apr. 


Aug. 


I 17 


10 20 


18 3 


27 S 



Sept. 

d b 

12 15 

29 o 

Oct. 

IS 9 
31 19 

Nov. 
17 4 

Dec. 

3 13 
19 ^3 



T Vflpeo. 170. 



(i^7M 



Jan. 
d b 



4 
8 

13 
17 
21 
26 



S 
16 

2 

13 

23 

10 



30 20 

Feb. 

4 7 
17 

3 
14 

o 
II 



8 

13 

17 
22 

26 



Mar. 
2 21 



7 
II 
16 

20 

2S 
29 



8 
18 

S 
IS 

2 
12 



Apr. 
2 23 



7 
II 

16 

20 

25 
29 



9 

20 

6 

17 

3 

13 



4 
8 



May 

d b 
o 
10 
12 21 

17 7 
21 18 

26 4 
30 IS 

June 

4 I 
8 12 

12 22 

17 8 

19 



21 
26 

30 



6 
16 



July 

S i 
9 13 

13 23 
18 10 

22 20 

27 7 

31 17 

Aug. 

5 4 
9 14 

14 I 
18 II 
22 22 
27 8 
31 19 



S 
16 

2 

12 



Sept. 
d b 

5 

9 

14 
18 

22 23 
27 9 

Oct. 
I 20 
6 

17 
3 

14 
o 

II 



6 
10 

15 

'9 

24 

28 



Nov. 
I 21 



6 
10 

15 

19 
24 

28 



8 
18 

5 

15 
I 

12 



Dec. 
2 22 



7 
II 
16 

20 

25 
29 



9 

19 
6 

16 

3 
13 



5 Cephei 
(1- IS**. 



Jan. 
d b 



3 
8 

14 
19 



7 
16 

I 

10 



24 19 
30 3 



Feb. 



4 

9 

IS 



12 

21 

6 



20 15 

25 23 



Mar. 

8 

17 



3 
8 



14 

19 

24 
30 



2 
II 

19 
4 



Apr. 



4 
9 

IS 

20 

26 



13 

22 

6 

IS 
o 



I 

6 

12 

17 



2 

7 

13 
18 

24 

29 



5 
II 

16 

22 

27 



Magnetic Elements, Eotal Obseeyatoet, Geeenwich. 



Year. Declination. Horizontal force. Dip. 

nil O I o * 

1870, observed 19 53 west. 0*1782 67 52 

1880, „ 18 33 „ 0-1804 67 36 

1890, „ 17 29 „ 0*1823 ^7 23 

1894, inferred 17 6 ,, 0*1830 67 17 

Tbe borizontal force is given in G. G. S. measuro. 
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MINIMA or TAEIABLE STAES OF THE AIGOL TYPE. 
(The figures following etar'e name nre the Noe. in Oetnlogue, pp. 14-1J-) 



TT Cephbi 6 •. 1 


(1* II" 


Srf".) 


Jan. 


July. 


d h m 


d h m 


1 +4I 


S >5 58 


7 4»3 


'= 15 37 


1 + 1 


15 IS 17 


7 3 4a 


10 14 s* 


I 3 3,1 


15 '4 JS 


7 J 


30 14 14 


Feb. 


iugnrt. 




4 '3 54 


6 2 ,9 


9 >3 33 


1 1 59 


14 13 " 


6 I jg 


19 11 s' 


II 1 17 


14 12 31 


.6 056 




Marob. 


Sept. 


, 036 




S IS 


I n % 


I 59 54- 


13 u i 


>7 »3 J3 


A .0 47 


M »3 IJ 


13 10 26 


27 12 51 


A lo 6 


Aptil. 


Oct. 


I 21 31 
6 22 10 


3 9 4S 


" " 5" 
16 11 29 

21 21 q 


S 9 »+ 

;i i.t 


16 10 4I 


23 8 12 

X% t I 


Ifay. 


Hot. 


1 10 27 




e 20 6 


1 7 4' 


II 19 46 


7 7.8 


16 19 25 


12 6 59 


11 19 4 


Z 6^8 


16 1% 44 




11 iS 23 


»7 5 57 


June. 


Deo. 


5 .8^ 


2 s 36 


10 17 4» 


7 S '5 


IS 17 21 


" 4 55 


10 17 


17 4 34 


IS .6 39 


" 4 13 


30 16 19 


»7 3 SJ 



Aiaoi, zi*. 
(1-20" 49-.) 



4 fg 44 
Feb. 



30 16 38 
Sept. 



is 13 40 

II 7 18 
27 o S6 



5 '9 36 
" >3 14 

7 6 52 

X Tatoi 23 *. 

(3-22"s2-.) 



Jan 




d b 


in 


H '9 


46 
30 
'5 


Feb 




1 '6 59 1 
9 14 +4 


S ■= 


11 { 



5 7 57 
«3 5 I' 
II 3 16 



I 19 48 
II s 36 



* Alternate minima onl; are giien ; the others oan be readily found t 
adding the jnternt) under me name of die star. 
t J^eijr third tniaimuai oalj. 



X Tattki 23 • 

(coniitttitd), 
August. 



Sept. 
J J 58 



Not. 

S 9 53 
13 7 38 



E Camis Maj. 48t. 



Maroh, 
d h m 



" 


1894,0 Variable Stars. 29 


Minima of Variable Stan of the Algal T^ps (coQliaued). 


BCanis Maj. 48t 


i LlE&M lOZ •. 


U COBON.* 105* 


{continued). 


(2" 7 i'"--) 


(ro»SnwJ), 1 


Sept. 


Not. 


J»Q. 


JuQa. 


Marab. 


August. 


d h m 


d h m 


d h m 


d h m 


d h m 


d b m 


. 19 51 


3 4 4 


1 iS 50 


4 9 »I 


7 6 4 


fi 3 3° 


6 5 40 


6 13 SI 


6 10 32 


9 > 3 


14 3 46 


13 I 11 


9 >S »7 


9 13 38 




.3 ,6 46 


11 > 23 


19 11 54 


\l n '! 


\l it ]l 


\] .7 Is 


■s at. 


27 23 10 


26 10 57 


19 10 49 


16 19 13 
10 5 


iQ 9 41 


U 11 

»7 '5 55 


AprU. 


Sept. 


1] 6 56 


13 14 47 






3 20 52 


2 lg ig 


16 16 23 

JO » 11 


»7 35 
30 10 12 


Feb, 


July. 


.0 .8 i4 

]? 16 17 




OoL 


Dm. 


3 849 
8 IX 


l.l'Z 


»4 13 S9 


23 II 15 


I" ^* 


3 io 9 


.2 ,6 11 


•,l-IJ 


M»,y. 


Oct. 


6 1, 45 


7 S 57 


'? 7 57 


10 22 Is 






10 7 jj 
'3 '7 " 


10 ij 44 
14 I 31 


'i?,r, 


15 14 11 

30 S 54 


8 9 2, 

'5 7 ; 


7 fi 49 
14 4 I> 


«7 I 7 
w 12 54 


17 II 19 
10 11 6 

14 6 S3 
»7 16 40 


Mareh. 
3 7 6 
7 2il 48 


August. 
321 J7 


11 4 47 
29 i 29 

June. 


*7 59 JS 
Hot. 


JO ig 16 




12 14 JI 


8 13 19 


5 11 


3 21 38 _ 




17 6 14 


13 s 1 


" »' 53 


10 19 10 _H 




21 11 57 


11 \t tl 


18 19 36 


17 17 ^ 


8 Cakchi 6 1. 


26 13 39 




IS 17 'S 


14 14 44 ^m 


Jan. 


June. 


ji s " 


27 14 'o 
31 '9 53 


July. 


■ 


d k m 


d b ni 


^riL 




1 .5 


■ 


! 9 J9 


.8 .5 J. 


\t i \°, 


Sept. 




■ 


17 *■ 17 
»7 8 iS 


»8 s j9 
July. 


S '■ 36 

10 3 19 


U 't 't 

30 5 48 


■5 7 50 ■ 
" 5 I- ■ 


Feb. 


7 '4 37 


il r. 11 


19 .0 44 


■ 


.^1?^ 


16 13 51 


»S 3 39 


24 1 27 


UOPBt0CHII34:. ■ 


1; « 10 

14 19 +8 


Sept. 


M«r. 


Dec 


ri=o''io» s-i H 


iUwh. 


» II 13 






13 = ' " »3 J ■ 


6 7 »« 
15 19 4 


i: ;; fi 


I* " 47 
16 ig 30 


i 6 

9 " 43 
14 13 15 


Jan. 

d h m 


Feb. H 
d b m ■ 


»i 64' 






19 s a 


' '37 


•7 S 48 ■ 


Aprfl. 
J iS 19 


Oct. 
10 .0 54 


26 '° 'ss 

30 17 38 


III: 11 


4 'S 8 

7 »3 39 
11 8 9 


n 14 ,g H 
>: '■ i' ■ 

27 7 11 ^H 


'3 S S7 
i» J? 3S 


19 S2 31 

19 >o 10 


UCOHOKi 105 ». 


14 ifi 40 


LI. I 


2 ; 11 


Nor. 
7 il 47 
17 9 *5 


(J* id 
Jan. 


s.™.) 

Feb, 


11 9 42 
24 ig IJ 
»8 2 44 


'1-' 1 

9 s 53 ^H 


■ II 16 so 


262? 3 


d h m 


d h m 


31 II 14 


11 17 14 ^H 


m ai 4 zS 




4 » 4S 


7 IS '5 


Fob. 


■ 


■ 30 16 6 


Di-o. 


II 27 


14 .2 58 


3 "9 4! 


,9 .0 ■ 


I 


6 ! 41 


.7 " 9 
«♦ 19 i< 


it i i> 


7 4 >6 
10 11 47 


" » 57 ■ 


H 9 3 43 


11 " 56 


3' 17 33 




13 11 18 


.9 M S> ■ 


H * Alternate minioia <Hily &n given -. tbo others can be readilj found br ^H 
H adding the inlernl under ihe name of tbo sUr. ^^H 
■ t Ktery third minimum tml;. ^^^^B 


■ j Ever/ raunb idiiudiudi only. ^^^^^H 
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Minima of VanahU Stars of the Algol Type (continued). 

S Antli^ 65 § 
(continued). 



U Ophixtohi 134 1 

(continued). 



April. 

d li m 
I 20 29 
5 5 o 
8 13 31 

11 22 2 
15 6 32 
18 15 3 
21 23 34 
25 8 5 
28 16 36 

May. 

217 

5 9 37 
8 18 8 

12 2 39 
15 II 10 

18 19 41 

22 4 12 
2S 12 42 
28 21 13 

June. 

I 5 43 
4 14 15 

7 22 46 
II 7 17 

14 15 47 

18 o 18 

21 8 49 
24 17 20 
28 I 51 

July. 

I 10 22 

4 18 52 

8 3 23 

II II 54 

14 20 25 



July. 

d h m 

18 4 56 
21 13 27 

24 a' 57 
28 6 28 

31 14 59 

August. 

3 213 30 

7 8 I 
10 16 32 

14 I 2 

17 9 33 
20 18 4 

24 2 35 

27 II 6 

30 19 37 

Sept. 

3 4 7 
6 12 38 

9 21 9 

13 5 40 
16 14 II 

19 22 42 

23 7 12 
26 15 43 
30 o 14 

Oct 

3 8 45 
6 17 16 

10 I 47 

13 10 17 

16 18 48 

20 3 19 

23 II 50 
26 20 21 

30 4 5* 



T Cygni 171 %. 



{i = ih5»43«1 
2=2 2 55 |. 
3=4 5 38 J 



Jan. 

d h m 

9 55 
9 45 
9 34 
9 H 
9 14 
9 4 



I 

7 
13 
19 
25 
31 



43' 
55 
38 
Feb. 

d h m 

8 53 

8 43 

8 33 
8 23 



6 
12 
18 



Y CrGNi 171 i 

(continued). 



March, 
d 



2 
8 

14 
20 

26 



h m 
8 12 
8 2 

7 5* 
7 4a 
7 31 



April. 



I 

7 
13 
19 

»5 



7 21 

7 II 

7 I 
6 50 

6 40 



I 

7 
13 
19 
25 
31 



May. 

6 30 
6 20 
6 9 
5 59 
5 49 
5 39 



June. 



6 
12 
18 

24 
30 



5 28 
5 18 
5 8 
4 58 
4 47 



July. 



6 

12 
18 
24 

30 



4 37 
4 27 
4 17 
4 6 

3 56 



August. 

d h m 
3 46 
3 36 
3 25 
3 15 
3 5 



5 
II 

17 
23 

29 



Sept. 



4 
10 

16 

22 

28 



» 55 
2 44 

2 34 
2 24 

2 14 



Oct. 



2 3 

I 53 

I 43 
I 33 

28 I 22 



4 
10 

16 

22 



Nov. 



3 

9 

"5 
21 

27 



I 12 
I 2 
o 52 
o 41 
o 31 



Dec. 
3 o 21 

9 O II 

15 o o 

20 23 50 

. 26 23 40 



S AlTTLIiES 65 §. 






Jan. 

d h m 

I 3 II 

4 8 59 

7 14 47 
lo 20 35 

14 2 23 

17 8 II 

20 13 59 

23 19 47 

27 I 35 
30 7 23 



Feb. 

d h m 
2 13 II 

5 18 59 

9 o 47 

12 6 35 

15 12 23 

18 18 II 

21 59 59 

25 5 47 
28 II 35 



March. 

d h m 

17 23 
23 II 

4 59 
10 47 

16 35 

19 22 23 

23 4 II 

26 9 59 

29 15 47 
April. 



3 
6 

10 

13 
16 



5 
8 



21 35 
3 23 
9 " 

II 14 59 

14 20 47 

18 2 35 
21 8 23 
24 14 II 
27 19 59 



I 

4 

7 
10 

14 

17 
20 

23 

27 
30 



May. 

I 47 

7 35 
13 23 

19 II 



o 

6 

12 

18 
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No. 210. JANUARY. 1894. 

MEETING or THE EOTAL ASTRONOMICAL SOCIETT, 

Friday, December 8, 1893. 

Capt. Abnbt, F,R.S., President^ in the Chair. 
Secretaries : H. H. Tubnee, M.A., B.Sc, and E. W. Mafndbe. 

The Minutes of the kst Meeting were read and confirmed. 

Mr. Maunder, 75 presents have been received since the last 
Meeting. Two of these are Tables of Logarithms, presented by 
.General Tennant. Prof. A. Cayley presents the. sixth volume of 
Jiis collected Mathematical Papers, and Prof. Bakhuyzen has sent 
a very beautiful study of the Milky Way in the Northern Hemi- 
sphere by Mr. C. Easton, consisting of five hthographic plates, 
with detailed description, catalogue, and historical notes. 

Thanks were passed to the donors. 

Messrs. Cottam, Gibbs, and Inwards were appointed auditors of 
the Society's accounts for the past year. 

Mr, Turner read a paper by Mr. Jacohy, in the course of which 
he said that Mr. Jacoby had called attention to an important 
jdiscovery by Dr. Wilson of the periodic variation in the distance 
of the components of 61 Cygni. Mr. Jacoby gave the results of 
Jiis measures in the form of a table, which indicated good agree- 
ment between the independent determinations A and B. The 
measures of Prof. Pritchard's results agreed fairly well with those 
of Dr. Wilson. On the whole, it might be concluded that the 
evidence furnished by the Oxford measures was favourable to the 
theory of Dr. Wilson's discovery. 

Mr. Turner then read a paper by Mr, S. W. Burnham on the 
double star y Andromedse. The author stated that for nearly 
40 years After. the discovery of this double star measures failed to 
show any change in angle or distance. Ten years ago it was 
evident that the distance was decreasing, and the pair obviously 
called for observation, and Mr. Burnham dui'ing the past summer 
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requested Prof. Barnard to observe the star with the 6-mch tele- 
scope. Prof. Barnard made two examinations, and on both occa- 
sions he was absolutely certain that the smaller component was on 
the following side. Mr. Turner passed round a diagram showing 
the orbit of the star for the inspection of the Meeting, and said 
that from this diagram Eellows would be able to appreciate the 
value of Mr. Barnard's new measures, which made it possible to 
determine anything like an orbit from such a complication of 
measures as those for the earlier years. Mr. Burnham*s retire- 
ment from the labour of observation seemed to have given him 
leisure to consider points in the theory of double stars. 

Mr, Turner then made some remarks on his paper on the 
measurement of the plates of the Astrographic Chart, which had 
been already printed in the ' Monthly Notices,' and which he had 
intended to refer to at the last Meeting. He explained that there 
€eemed to be no reason why Eight Ascension and Declination 
should be used for these measures in preference to any other 
system of coordinates, and pointed out that rectangular co- 
ordinates, with the centre of the plate as origin, would be sufficient 
for all practical purposes, and that the measurement and publi- 
cation of such would entail much less work than a system which 
aimed at publishing the E.A. and Dec. of all stars on the plates. 

In answer to a question by Mr. Stone, Mr. Turner said : — 
My point is that the great bulk of the stars should be left defined 
only by these coordinates. For some comparatively few stars, 
say those of the proposed catalogue, these coordinates should be 
transformed into E.A. and Dec. as well. If it were necessary to 
know the E.A. and Dec. of other stars for any purpose, perhaps 
to define the path of a comet, such could easily be found from the 
rectangular coordinates. If the whole of the stars of the Photo- 
graphic Chart are transformed into E.A. and Dec. that is doing 
ten times the work which is required to find rectanguLir coordinates 
for the few thousand already known. Similarly, for any purpose, 
the transformation can be effected for tne few stars concerned. 
It seems to me the material will be in a very convenient form 
for use, and yet useless labour will not be undertaken in doing 
for all the stars what only may be required for a very few. 

Dr, Downing. There are two questions I should like to ask 
Prof. Turner, not in any spirit of criticism, but merely to obtain 
information. Is it necessary to have the optical axis of the tele- 
scope at right angles to the plate ? and if it is necessary, can any 
error of that kind be readily allowed for ? Secondly, I believe the 
corrections for refraction and distortion are put in a linear form. 
Does that embrace the full correction, or does that omit the part 
of the corrections of the second order ? 

Mr, Turner, With regard to the first question, with respect to 
every plate there are three points which might be called the centre. 
First of all there is the geometrical centre of the plate; secondlv, 
there is the line where the optical axis of the object-glass would 
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cut the plate, which changes as you tilt the object-glass ; and 
thirdly, there is the line where a perpendicular line from the centre 
of the object-glass would cut the plate, which changes as you tilt 
the plate. I must confess at the present moment I am not clear 
how the second of those centres may be readily detected, that is 
to say the point where the optical axis of the object-glass cuts the 
plate. I am not aware how the non-symmetry of images resulting 
from the plate being tilted would be distinguished from the image 
where the plate is not tilted. At the moment I do not quite 
know about that. On this point I am clear, that the optical 
phenomena of distortion with which we have to deal group them- 
selves about the third centre — that is, the point where the per- 
pendicular from the centre of the object-glass falls on the plane 
of the plate ; and I am clear that it is very important to have the 
plate at right angles to the line from the centre of the object-glass 
to the centre of the reseau, or at least to know where the foot 
of the perpendicular on the plane of the plate from the centre of 
the object-glass falls upon the plate. An error in this adjustment 
amounting to 20 minutes of arc might introduce an error of I5 
or 2 sees, of arc at the corners. Eor less than 20 min. of arc the 
magnitude of the error will decrease as the square of the distance 
from the centre. I have made experiments, together with 
Mr. Oris wick, with the Greenwich telescope, and I find it is easy 
to adjust the plate within a very few millimetres. I must say we 
found the plate in very good adjustment, and it is an adjustment 
to which they paid particular attention in Paris ; but if that 
adjustment is properly made I do not think there is the slightest 
difficulty in applying linear equations or the slightest error in 
using them. With regard to refraction and aberration, I am 
indebted to a paper by Dr. Rambaut, who is here this evening, in 
which it is pointed out that these quantities need only be retained 
to the first order. If that is once proved, it is a proof that the 
lines on the plate are still straight lines, although the stars may 
be affected by refraction and aberration. That, of course, assumes 
that the plate is not taken below a certain zenith-distance, and 
I leave it to Dr. Rambaut to say what that zenith-distance is ; 
but I know this, the zenith-distance is considerably greater than 
that which we are contemplating in the chart work. 

Dr. Rambaut. This matter has already occupied the attention 
of Sir Robert Ball and myself in a paper which we read before the 
Royal Irish Academy, and we showed that with a telescope of 
10 ft. 6 inches focal length it was sufficient to determine the centre 
within 5 or 6 min. of arc, and with that amount of accuracy an 
error due to an erroneous determination ot* the centre would not 
be felt when measuring distances amounting to 2000 seconds. 
With regard to the limits of zenith-distance at which the refraction 
correction need only to be computed to the first order of small 
quantities, as the paper to which Prof. Turner refers is not very 
fresh in my memory, I cannot mention the figures just now ; but 
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in that paper I gave the limits A^ithin which terms of eecond 
degree might be neglected, and in no case, to the best of my 
recoUection, was it necessary to take into account the terms of 
the second order, if the zenith-distance were less than 60°. 

Dr, Isaac Roberts exhibited and described photographs of the 
Nebulae Herschel I. 205 Ursae Majoris, and of Herschel I. 168 
Ursae Majoris. 

CapU Noble. To what does Dr. Eoberts attribute tlve elliptical 
form of the stars ? In one photograph they are circular, and in 
another they are notably elliptical. 

Dr, Boberts. I will throw the positive on the screen again. 
The exposure of this photograph was four hours and the enlarge- 
ment is great. During four hours' exposure, if there is any devia^ 
tion whatever in the clock or the correction be not quite perfect, 
the stars will be slightly elongated. The bright stars fill up and 
appear round, but the fainter ones are slightly elliptical in this 
case. That is the explanation. Sometimes it is an advantage to 
be able to distinguish stars from specks, and I do not consider a 
little elongation a defect, because then we are sure we are not 
mistaking spots or specks on the film for stars. 

Mr. Eanyard, There is one remark which it is perhaps worfh 
while to make as to this very beautiful and very regular nebula. 
The spiral streams are not merely spiral, but the one towards the 
north was seen to branch. One can conceive of a stream being 
shot forth so as to form an equiangular spiral if the stream issued 
from a revolving body. Eor example, supposing a beam of light 
as from an electric light was shot out from a lighthouse at the 
Earth's pole, and that it revolved in a plane parallel to the plane 
of the Moon's orbit once in a second, as seen from a distance such 
a ray of light, if it fell upon an atmosphere in space, would be seen 
from a distance not as a straight ray but as a spiral curve, in fact the 
spiral of Archimedes ; and there would be a complete turn and a 
third before it reached the distance of the Moon's orbit, because light 
takes about i^ seconds to travel from the Earth to the Moon ; 
the light issuing at any instant would travel in a different direction 
to that shot forth previously or subsequently. But the curious 
branch seen in the ray towards the north in this photograph of 
Dr. Isaac Eoberts shows that there can be no such simple ex- 
planation of the regular structure in this nebulae. 

The President then called upon Dr. Rambaitt to read his paper 
on the adjustment of the polar axis of an equatorial telescope for 
photographic purposes. 

Dr. Rambaut said : — An equatorial telescope, when intended iot 
ordinary visual purposes, is generally considered to be in sufficient 
adjustment as regards the errors of polar axis in altitude and azimuth 
it* these do not exceed more than a minute of arc. In fact the 
ordinary method of adjusting such an instrument by means of the 
readings of the declination circle is in general not susceptible of a 
higher accuracy unless very elaborate precautions are taken to 
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eliminate tbe effect of the flexure. A method by which the axis 
ot' an e(]iiatorial telescope for photographic work msy be adjusted to 
a high degree of accuracy has been pointed out by Dr. Scheiuer. It 
has tiie disadvanta^ that the adjustment has to be made duiiiig 
tbe course ol: observations which are affected by the variation at 
the refraction. In the method which 1 propose, however, the 
position oi the axis may be determined by measm'ca of a photo- 
graph on whit'h two short exposures on the same atar have been 
taken at intervals of about 15 or 30 minutes, the drivjng- clock 
of the telescope being allowed to run without hand-oorreetiou in 
the interval, aud the etfect of the refrai^tion may be allowed for wii b 
any d^ree o£ accuracy that is thought desirable. A vtry con- 
tunieut means of allowing for this is given in the paper in the 
* Astronomischo Naclirichten' which has been referred to. Not lo 
trouble the Meeting with the details of the calculation, 1 imiy 
state, which perhaps the members of the Society will take on ti'Ust 
until they have hail aji opportunity of reading tho paper in print, 
that if fl be the liotir-angle of the point to which tho telescope la 
directed, and if tU is tiie increment of time, t!ie exjiresaioii d(ji — i) 
(which is the amount which the pointing of the teiescope gaius 011 
the star in the interval) may be represented by the formula 
A tan i sin (tt+Aj dt. Now that espresslon stiows that if the declina- 
tion of Ihe star bo anything considerable, then in as short a period 
as ten minutes if X is not leas than a minute of arc, the error of 
the clock in following the star, or the amount by which I he telescope 
frils behind or precedes the star, may amount to as much as a aec. 
of arc, showing therefore that the adjustment of the instrument 
■botilJ be done with coosiderable accuracy. AL^o the error intro- 
duced in tbe declinalion may be represrnted by the expreision 
— Acos(e-|-A)(/^ This shows Ihat no matler bow aci-urateiy tiia 
clock may run, if the instrument is not adjusted with greater 
precision than the ordinary method allows, no clock can posisibly 
i'ollow the star with accuracy. 

Dr. Kambaut then proceeded to explain his formuhe and 
methods. 

Mr, Turner. I am very much inlercsted in this subject. 
Almost an inlinite number of points seem to arise on every hand 
in connection with the work of thu Photographic Chart, and this 
id otie of tbem. I have hardly had time to digest Dr. iiambaut's 
paper, although he kindly sent it to me a few days ago. I'he 
adjustment of the equatorial appears to different people in different 
«1iys, and tbe geometrical idea of the problem occurred to me o,i 
no doubt it did to others ; and I have not been able quite to 
Intnstate my ideas into Dr. Hambaut's formulae. If you bave a 
rotation about an axis which does not quite coincide with tbe 
original one, or is not quile parallel to it and in the opposite 
(Ur^ction, you will get a rotation about an axis very nearly per- 
pendicular to the two rotations combined, very much as two forces 
would combine. Generally, if a telescope is pointing to the pi ' 
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and not to the equator, then any axis which is perpendicular to 
i^s length will cause a slight travelling of the stars, as the expo- 
sure is prolonged. Each of the stars ought to be a little line when 
the telescope is pointing to the pole and the clock allowed to 
drive, and this ought to give us the result of the error of the polar 
axis. It seems to me that pointing the telescope to the pole, the 
direction of the travelling of the star-images ought tu give us 
some notion as to the relative and absolute magnitude of these 
errors. This, however, is an idea which I have not had time 
tlioroughlj to digest since Dr. Eambaut began to talk about it, and 
1 cannot say how far any method of this kind would be comparable 
with the method he has deduced so very ably from the formula. 

The Astronomer Royal, This is a question of great practical 
importance in the application of long exposures to astronomical 
work, and I am pleased that Dr. Eambaut has brought the matter 
before the meeting. It is a question which Dr. Kambaut called 
my attention to, but we had already been to a certain extent 
acquainted with the importance of it, and we had adopted a plaa 
for the adjustment of the equatorial, which I think has also been 
proposed by some one on the Continent, which gives you, by 
means of photography, a very accurate means of adjusting the polar 
axis of the telescope. It comes to this. As Prof. Turner has just 
explained, he and I discussed this question and we were struck with 
this point : when we took a photograph of the pole with a clock 
driving, we found that all the stars gave little parallel lines. 
On considering the point it appeared that those lines represented 
the motion of the heavens about the pole of the instrument. As 
the instrument rotates \^ith the driving-clock, any irregularities 
of the clock-driving have practically no influence upon the arcs- 
described by the stars near the pole. We may get the clock- 
driving sufficiently perfectly for a plate within a degree of the 
pole to give the stars perfectly round disks provided the pole of 
the instrument is adjusted accurately to the pole of the heavens ; 
but if it is not, and there happens to be a star at the point which 
we may call the pole of the instrument, the turning of the clock- 
work will produce no effect on that star. It will remain always 
in the same position, but it will tarn naturally about the pole of 
the heavens ; so the conclusion we came to was this : — we gave a 
certain exposure with the clock-driving, and then we got trails of 
stars, all of which indicate the deviation of the pole of the instru- 
ment from the pole of the heavens. By working in a geometrical 
manner we have been able to correct the adjustment of our polar 
axis, so that all images of stars are sensible circles with an expo- 
sure of 30 minutes. Dr. Eambaut wrote to me about this subject, 
and I wish to acknowledge the assistance he has given me in calling 
my attention to it pointedly. This was a thing we had taken up 
some time ago ; but until Dr. Eambaut wrote I did not realize 
that this would apply all over the heavens, and that whenever 
there is an error of this sort we shall get a star at any point o£ 
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the heav&DS represented by a straight liua instead of by a circular 
disk. As Dr. Bambaut has pointed out, it is neceaaary to adjust 
the polar aiis within a very few seconds of arc for this work. 
Photography requires this very accurate adjustment, and at the 
BUne time gives us the means of effecting it. 

Dr. Mafi^iaul. 1 would espresa the hope that Prof. Turner will 
look into this, when he linda leisure, from a geometrical point of 
view. I think there la a great odvatitage in getting a geometrical 
view oi this queatiou. 

T/ie President. I think I ahall be able to show yon another 
difficulty which arises in photography ia estimating values from 
Btar-negatives. The more we thresh out this question of stellar 
photography the more esact we shall ha able to get our results. 
lam far from opinion at present thiit the exactitude whioh is 
teijuired iu this direction has been obtained, and we have proof here 
that there are certain other quautities which have to be taken into 
account. 

Tlus Pi-etident. We have with ua to-night a distinguished Ame- 
rican, Mr. Alvan G. Clark, and I am sure 1 have only to mentjou 
his name to the R.A.S, for him lo receii'e a htarly welcoaio from 
&U : and I will ask Mr. Clark to say a few words to the Society. 

Mr. Alvan W. Clnrl: I esleem it a very great honour to be 
ashed, to apeak to this assembly. I had uo idea of receiving such 
an honour when I left ray home to cross the Atlantic Oceau ; but 
I would like to lell you what we are doing in the way of astro- 
ttoinifnl teleacopea at the present time. "We ha\'e just finished 
Had set up at the Harvard Observatory what is called the Miss 
iicuce photographic telescope; and feeling that I required t-o 
recruit my health, I decided to cross the Atlantic. I know of no 

glace where I can rest so well as on the Atlantic Ocean [laughter], 
»r 1 generally sleep well at sea. After this imitrument was 
mounted eight diEfereut plates w^ere taken with it at the Harvard 
f Obaervatory. These plates were ii x 14 inches, t.be lens itself is 
34 inches clear aperture, and a focal length of 11 ft. 3 in,, 
very short indeed. "What I saw of the images convinced me that 
it was going to be as great a success as I could have anticipated, and 
X felt it waa safe to leave it, after asking Prof. Pickering to write to 
me, as sooQ aa he had the instrument perfectly adjusted, regarding 
tfae result, I have a letter in which he sfates that he took several 
photographs after I left. He saya : "A number of photographic 
Jilates were obtained last night with the Bruce telescope ; they 
were better than those you have seen; the images even at the 
edge of the plate were fairly good and better than I had supposed 
at first ; but the telescope is cot yet in adjustment, so that the 
faint stars do not appear.'' I have no doubt in my own mind 
regarding the faint stars ; I think that the glass is going to ahow 
the faint stars well because it photographs the trails of faint stars. 
B«fore it waa carried to Cambridge we took s good many stars 
aear the Pole. There is a little star near the Po!e where there 
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are three very ck)8e together and in the 24-mch glass the trails 
are much divided and much plainer than in the 8-inch. The trails 
are three times as dense in the same time. If that time is con- 
densed by the clock-work, we expect to take very faint stars, and I 
think we have the very best of reasons to expect it. It is an enor- 
mous instrument. The glasses themselves average 100 lbs. each, 
that is 400 lbs. of fine optical glass in the telescope besides the' 
prism. The prism, which is to go in front, is already made but 
has not yet been tested photographically. It weighs 130 lbs., is' 
3' inches thick at one end and ^ inch thick at the other. This 
instrument is all ready for work now, and I am expecting every- 
day to hear some further results. Now I will speak of the 40- 
inch glass clear aperture which we are at work upon. In its 
present condition the surfaces are all well polished, the centering is 
very nicely done, and I am perfectly satisfied with the chromatic 
correction ; but the spherical aberration is a matter requiring a 
good deal of care yet. I have" to put on our local corrections (a 
tentative process), but I do not want to commence on that until 
we get warmer weather in the spring. The disks were made by 
Mantois, of Paris, and there is scarcely any imperfection in the- 
two great disks, and in the crown itself there is nothing that I 
have been able to observe. There is a little strias on the glass ; 
the flint glass is free from polarization, and the glasses generally 
promise better than any of the larger glasses we have ever under- 
taken. 

Dr, Common, There is one question I am sure Mr. Clark will 
not mind answering. What form is the combination of the two 
lenses of the Bruce telescope ? Do they form an ordinary sym^ 
metrical double combination ? 

Mr, Clark. It is an ordinary double combination and would 
come nearer to what is known in the market as a rapid portrait- 
lens. The surfaces are not symmetrical ; the two pairs are quite 
different. 

Mr, Eanyard, What is the thickness, in the Yerkes telescope, 
of the crown and flint glasses respectively ? 

Mr, ClarJc. I think the crown glass is 3 inches and the flint 
1| inches. 

Mr, Eanyard. And at the edge what is the flint ? 

Mr. Clark, At the edge the crown is about ^ of an inch and 
the flint 2| inches. 

A Fellow, Do the lenses touch each other or are they separate ? 

Mr, ClarJc. They are separate, — all of them. The separation- 
in the Bruce telescope is | inch, and 2 J inches from the back. 

Mr. Ranyard. What is the shape of the image at the edge oF 
the field in the Bruce telescope? How does it differ from a 
circle ? Has the star image at the edge of the field a single tail or 
a cross form ? 

Mr. Clark. It would be a cross if you went out far enough ; 
but we hope to get 5 degrees without any crosses, 
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Mr. Ffuman, Does Mr. Clark consider that aa the gluss 
becomes gi-eater and greater the element of absorption becomes 
serious? and whether the amount oE light lost by these thicker 
iensea will put a stop to the enlargement ot apertures of refracting 
telescopes ? 

Mr. Clark, I aro very glad that question has been asked. I 
have never seen any deterioration from absorption in the different 
Boea. Of course there is absorption in the small glasses, and it 
would seem that if you double the thickness you double that 
abaorptiou, but I am not sure you do. Mathematicians can 
tell you better about that ; but I do know from practical 
experience when we started to increase the si/^ of the re- 
fracting telescope we commenced with i8^ inches aperture and 
that certainly had so much advantage over the isj-inch that it 
encouraged people to get something larger. The next largett 
we mode was z6 inches for the Washington Observatory and 
another of the same size for the Obsenatory in Virginia. The 
light -gathering power seemed to increase in proportion. After 
that we made a 30-ineh and that gave us a great deal more light, 
more separating power, aud was vastly superior to the z5-incb, 
Then we made a 36-inch, which was certainly superior to tlie 30- 
inch, and 1 have every reason to suppose that the 40-inch will be 
superior to the 36-iuch, I think you will find this matter of the 
absorption by the thickness of the glass has, by many people, 
been over-estimated. From practical experience I should think 
that it has. 

Capt. Nohle. How ts the 40-inch telescope lens supported at 
Iho edge ? 

J/c ClaA; It is supported on the edge on a continuous barrel. 
It is fitted in a cast-iron cell, and that cell has a ring of silver dove- 
tailed iu, and the barrel on the glass is siher. There is a looseness 
of the glass in warm weather of looth of an inch. Wehave always 
rested them on triangular barrels. We have not found it necessary 
to put iu intermediale supports with the 36-irich. If we find it 
uecessary we shall have to put in intermediale barrels with 
counterpoising weights. 

A vote of thanks was passed to Mr. Clark. 

Father Hidgrtavee then exliibit«d and explained some photo- 
graphe he had taken of (i Lyrie. 

At the suggestion of Mr. Turner, it was agreed to prolong the 
sitting till half-past ten in order to hear Capt. Abney a paper on 
"Errors Ihat may arise in Estimating Stellar Magnitudes by 
Photography." 

The President then read his paper. 

The following papers were announced and partly read: — 
ftaar }loberts, " Photographs of the Nebulai y I. 168 and aog 
Une Majoris," 

fl. Hbudcy IViUiame. " On the rotation of Saturn." 
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Sydney Observatory, " Observations of Double Stars." 

S. W'. Burnham, " The Orbit of y Andromedse, BO. 

Rev, W, Sidgreaves. " The Variable Spectrum of /3 Lyras in the 
region Y—h,'' 

John Tebhutf, " Windsor observations of a Centauri." 

Bev, T, E, Espin, "Note on the Spectra of certain Eed Stars." 

Bev, T, E, Espin, " Two new Variable Stars." 

H, Jacohy, " The Periodic Variation in the Motion of 6i Cygni." 

Dr, A, A, Ramhaut, '* To adjust the Polar Axis of an Equa- 
torial Telescope for Photographic Purposes." 

Lieut, 'Col, E, E, Markwick. ** Observations of the Variable 
Stars W and X Sagittarii." 

Royal Observatory^ Greenwich, '* Observations of Brooks's Comet 
(c 1893)." 

T, G, Hudson, " Note on a Star-Correction Facilitator, or an 
lustrument for readily obtaining the Products of pairs of Num- 
bers," 

Gapt, W, de W, Abney, " On Errors that arise in Estimating 
Stellar Magnitudes by Photography." 

The following gentlemen were elected Eellows of the Society : — 

Gapt, Edmond Herbert Hills, K.E., i Devonshire Place, W, ; 
Gharles Herbert Edmund Rea, 223 Norwood Bd., Heme Hill, S.E. ; 
William Shackleton, Eoyal College of Science, S. Kensington, S. W. 

The following Candidate was proposed for election as Fellow 
of the Society : — 

Wm. Ford Stanley, F.G.S., F.B.Met.Soc, Cumberlow, South 
Norwood, S.E. (proposed by T. Cushing). 



EOYAL METEOBOLOOICAL SOCIETY. 

The Monthly Meeting of this Society was held on Wednesday 
evening, December 20th, at the Institution of Civil Engineers, 
25 Great George Street, Westminster; Dr. C. Theodore Williams, 
President, in the Chair. 

Mr. C. Harding, F.B.Met.Soc, gave an account of the " Great 
Storm of November i6th to 20th, 1893." This storm was the 
most violent of recent years, and, so far as anemometrical records 
are concerned, the wind attained a greater velocity than has 
previously been recorded in the British Islands. The velocity 
of the wind was 96 miles in the hour from 8.30 to 9.30 p.m., 
Nov. 1 6th, in the Orkneys, where the hurricane burst with such 
suddenness that it is described as like the shot of a gun ; and the 
wind afterwards attained the very high rate of 90 miles and 
upwards, in the hour, for 5 consecutive hours. At Holyhead Jjhe 
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storm was terrific, the anemometer recorded a wind velocity of 
89 miles in the hour, and it was 80 miles or above for 1 1 hours, 
while the force of a whole gale, 65 miles an hour and upwards, 
was maintained for 31 hours, and for 4^ days the mean hourly- 
velocity was 54 miles. Many of the gusts were at the rate of 1 1 5 
miles an hour, and at Fleetwood a squall occurred with the wind 
at the rate of 120 miles in the hour. The storm was felt over the 
entire area of the United Kingdom ; and the wreck returns show 
that disasters occurred with almost equal frequency on all coasts. 
Four weeks after the storm the official records gave the total loss 
of life on our coasts as 335, while there were 140 vessels which 
had been abandoned, or had foundered, stranded, or met with 
other severe casualty, involving either loss of life, or saving of life 
by some extraneous assistance. There were 600 lives saved on our 
coasts by aid of the Lifeboat Institution and other means. The 
author has tracked the storm from the neighbourhood of the 
Bahamas on Nov. 7th, across the Atlantic, and over the British 
Islands to Central Europe on Nov. 20th. 

The other papers read were : " Bainfall and Evaporation Obser- 
vations at the Bombay Water Works," by Mr. S. Tomlinson, 
M.Inst.C.E. ; and "On Changes in the Character of certain 
Months," by Mr. A. E. Watson, B.A., E.E.Met.Soc. 



Meteor of November 12, 1893. 

Os Nov. 12, at about 6^ 50", Mr. H. J. Townshend, of 
Leeds, observed a meteor exceeding Jupiter in brightness, and 
passing, " with a slow and heavy motion," in a horizontal direction 
along the southern region of Pegasus. Its exact path was noted 
as from 347° +7° to 325° +6°, and the meteor left a broad stream 
of greenish-yellow light in its wake, '* as if the body was breaking 
up in its passage, till it suddenly exploded like a rocket and its 
incandescent fragments of reddish green and yellow lit up the 
vicinity momentarily and brilliantly." 

On the same evening at 6** 53"* I saw, at Bristol, a very slow 
yellow meteor traversing a path of 23° in Auriga and the Lynx, 
or, more precisely, from 8i^° +42° to 113° +50^°. The meteor 
passed very close to /3 Aurigas, and was then about ist mag., but its 
light fluctuated considerably and it was not brighter than 2nd mag. 
during the greater part of its flight. I estimated its duration as 
4 seconds, the motion being exceptionally slow. 

On comparing the two observations it is evident they relate to 
the same meteor, though it must have been seen at Bristol much 
earlier in its path than at Leeds. I have deduced the following 
details respecting it:— 
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Height of meteor when first observed at Bristol . . 66 miles. 

Height when last observed at Leeds 36 „ 

Entire length of observed real path 91 „ 

Inclination of path to mean horizon 19° 

Eadiant-point 40*^ + 6° 

The earth-point is indicated in the Irish Sea in lat. 53° 36' !N*., 
long. 4° 30' W. 71 miles of the path were observed at Bristol, 
aad the resulting velocity is 18 miles per second, bat an estimate 
by the Leeds observer makes it much less. When first seen the 
meteor was above a point in *' The Wash " about 8 miles N.W. of 
Lynn Kegis, Norfolk, and pursuing a course a little N. of W. it 
disappeared near Bake well, Derbyshire. 

The fact that the meteor appeared much brighter to the Leeds 
observer is explained by the circumstance that at its disappearance 
it was not more than 42 miles distant from Leeds, whereas it was 
some 127 miles from Bristol. It would therefore appear 9 times 
as bright at Leeds, and no doubt the streak and other details 
would be much better displayed there than at Bristol, on account of 
their relative proximity. 

When the meteor came under observation at Leeds it had 
already completed a considerable portion of its luminous flight. 
Mr. Townshend was not watching for meteors at the time, but 
was walking along a road and had just passed under the glare of 
a street lamp when the meteor first caught his eye. 

The radiant-point is in the head of Cetus and forms the apex 
of a triangle with a and y Ceti. It may be connected with the 
following positions : — 

Badiant. Date. Observer. 

40° -f 6° Oct. 30, 1872. Backhouse. 

46 -f I Nov. 1-14. Heis. 

45 +5 Kov. 19, 1861. A. S. Herschel. 

The last of these represents the radiant of a fireball. I have 
never obtained a good view of these Cetids in November, but 
have remarked them several times in October, and fixed the radiant 
2° or 3° N. of a Ceti. W. E. Denning. 



The ^* Gegenschein/^ or Zodiacal Counterglow, 

Pbof. Baenaed has an interesting paper on this curious object in. 
the * Astronomical Journal,' No. 308, and the following has beea 
abstracted from his remarks. 

" It will be well here to briefly state a few of the facts that have 
been brought forth during my observations, which extend over aa 
interval of ten years. 

" In July the ' Gegenschein ' is small and round, less than 10° 
in diameter. After crossing the Milky Way in the Scorpion and 
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Sagittarius it is largest — some 20° in diameter ; round, and gradu- 
ally brighter in the middle; dense and hazy. It is then not 
connected with any zodiacal band. It remains thus "without 
special change until September and October, when near the vernal 
equinox. Here it becomes elongated along the ecliptic, and is 
connected with a narrow elongated band which is some 4° in 
width. After this the ' Gegenschein ' narrows down very much, 
until by November and February it is reduced to simply a swelling 
and intensification of the zodiacal band, and is only 5° or 6° in 
breadth north and south ; and in general it remains thus until 
April. At two points in its path it is lost in the Milky Way — in 
Sagittarius and in Gemini. 

'* The ' Gegenschein ' is always sensibly, but very gradually, 
brighter in the middle. It never has the appearance of nebulous 
matter, but looks as if it were light reflected from infinitely small 
particles of dust. In connection with the appearance of this 
object, and my statement that it is gradually brighter in the 
middle, I understand that Prof. W. H. Pickering saw it at Arequipa 
as a large annulus — a ring of light with a dark centre. Besides 
the changes of form, and its connection with a zodiacal band, I 
think my observations pretty conclusively show that the * Gegen- 
schein ' lags behind exactly opposite the Sun, i, e. its longitude is 
less than 180° greater than the Sun's longitude. For if we take 
the means of these quantities for the different series of observa- 
tions which I have published, we have : — 

"From 1883 to 1887, X— O = 179*4 16 observations. 

From 1888 to 1891, \— = 179-4 16 

Sept. and Oct., 1893, \— © = 179-6 22 
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" It is just possible that this peculiarity is due to atmospheric 
absorption, as the majority of the observations have been made to 
the east of the meridian, where the absorption of the air would 
have a tendency to make the centre of brightness less in longitude 
than it really was. 

" As I have previously said, my observations do not seem to show 
any decided parallax to the object. If its distance was less than 
half that of the Moon, its displacement would be detected in the 
observations. 

" Still the query if it may not be an atmospheric phenomenon 
—some sort of abnormal refraction — ^is yet a legitimate one, though 
absence of parallax is iatal to it. 

"These observations support and confirm the fact that the 
* Gegenschein ' has always a north latitude, as shown by the 
following : — 

. ** From 1883 to 1887, /3= +o°-4 16 observations. 

From 1888 to 1891, ^= + 1 -3 16 

In 1893, /J=+o*s 22 

** The observations of Prof. Baily, when published by Prot E. C. 
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Pickering, will doubtless remove any ambiguity in this, and show 
whether the observed north latitude is not due to atmospheric 
absorption. If this is shown to be the case, then the lagging of 
the longitude of the * Gegenschein ' from X— 0=180*^ will be 
explained in the same manner." 

Then follow the notes of each night, from which we extract the 
following as a specimen of the kind of observation : — 

" Oct. 4. Very large and dense. Sky clear. It is 20° in diameter, 
sensibly elongated. There is a zodiacal band from it 
east and west. The ' Gegenschein ' is very dense, 
and could scarcely be missed by anyone looking only 
casually in ifcs direction.^' 

" In conclusion, I would say that I believe the latitude of the 
* Gregenschein,' and the lagging in longitude, are due to atmo- 
spheric absorption, and that the object is exactly opposite the Sun, 
and that it lies in the ecliptic, and if its centre were a definite 
point the position of the Sun could be accurately determined from 
observations of the * Gegenschein,' by changing the sign of the 
declination, and subtracting 12 hours from the Eight Ascension." 



Selenographical Notes. 

ScHiLLEE AND THE Neighbouehood. — The area which includes 
this ring-plain and its companion Bayer, and the region between 
Phocylides and Segner on the east, presents many points of interest 
and peculiarities of structure which may be advantageously ob- 
served under a low morning Sun, or about the time when the west 
wall of the latter formation is on the terminator. But for fore- 
shortening, Schiller would appear as a very irregular rhomboidal- 
shaped formation with nearly straight sides. Its border is 
apparently continuous, being only broken at one place on the west 
by a large shallow crater, a little below the crest of the wall. A 
long winding forked ridge, or rather mountain-range (for, judging 
by its shadow, it is at least as high as the lofty west wall), runs 
from a depression between Bayer and Schiller in a north-westerly 
direction, and is evidently associated structurally with the latter. 
A lower ridge proceeding from the northern section of the border 
joins this and forms a large enclosure, which is prominently shown 
by Schmidt. At the outer foot of the southern section of the 
eastern wall is a number of large depressions which are very 
strikingly displayed at this phase. They are apparently without 
rims, and the most southerly of the group forms the largest 
member of a crater-row extending for some distance across the 
plain nearly at right angles with the direction of the other objects. 
Neither Schmidt or Neison show these. 

The floor of Schiller, except on the north, appears to be very 
level and devoid of detail. On April 10, 1881, 7*" 45™ to 9^ I 
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detected a craterlet thereon, nearly central, and at 8^ 30™, 1^93, 
March 28, I saw this and another, just clear of the shadow of the 
western wall, more to the north. Neison shows neither of these 
objects. Schmidt has three, the most southerly of which answers 
apparently to that which I observed on the two nights just speci- 
fied. The axial ridge on the northern quarter of the interior is a 
very conspicuous feature, and is prominently drawn by 8chroter, 
Sel. Top. tab. 47. 

Bayer is an interesting object under a somewhat higher angle of 
illumination, i.e. when the interior is nearly free from shadow. 
There is one crater near the centre of the floor, an easy feature, 
and three others at the inner foot of the east wall, only one 
of which is shown by Neison, and none of them by Schmidt. 

Between 8** 30°* and 9^ 45°* on March 28 this year, the region 
east of Schiller was remarkably well placed for observation, and 
presented a beautiful picture with a power of 284. A very wide 
valley, bounded on either side by lofty mountains and by the 
borders of some unnamed formations, extends from the southern 
side of the ring-plain and curves round to the western flank 
of Segner, where it terminates. This very conspicuous object 
cannot be traced in the maps, all of which appear to be very 
faulty in the representation of this district. It is worth looking 
at, as we may search in vain for anything quite like it elsewhere. 
The Eheita and Eeichenbach valleys, near the south-western limb, 
bear perhaps the nearest resemblance to it. The barren region 
east of Schiller is crossed by " a fault " very similar and nearly 
parallel to the well-known object of the same class in the neigh- 
bouring Phocylides. 

IjUNAe Photogeapht. — In an article in the current number 
of the 'Observatory,' Mr. Williams charges me with under- 
estimating "the value of lunar photography in its present 
state of perfection." He surely cannot have seen what I have 
^written both in this Journal and elsewhere on the subject, or he 
Avould not do this. I believe it was in these pages that attention 
was first drawn by me to the very remarkable details brought to 
light by Dr. Weinek's enlargements of the Lick photographs, and 
from time to time the hardly less valuable work done at the Paris 
Observatory has also been referred to here at some length. If, in 
the course of my remarks, I have occasionally ventured to suggest 
the desirability of exercising a little philosophical caution before 
accepting as actual lunar structure everything displayed in these 
very beautiful pictures, it must not be attributed to any lack of 
appreciation of the valuable labours of those engaged in a work so 
lielpf ul to direct observation, and which promises to do so much 
for Selenography. 

Beaumont House, Shakespeare Road, TnOS. GwTN ElgEB. 

Bedford, 1893, Deo. 19. 

Eeeatum. — Page 412 (vol. xvi.), line 16 from bottom, /or Lupus 
read Zupus. 
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CORRESPONDENCE. 

To the Editors of * The Observatory! 
The Nomenclature of the Satellites of Jupiter. 

Gentlemen, — 

Mr. W. T. Lynn has omitted to notice that the same objec- 
tion exists to the renewed adoption of Callisto as a name of the fourth 
satelHte of Jupiter that applies to the adoption of lo and Europa 
as names of the first and second satellites. Eor Callisto is the 
name of the minor planet No. 204, discovered in 1879 by Palisa. On 
looking through the list of minor planets their names will be found 
to be universally feminine, Athor (No. 161), a child of Ra, being 
identified with Aphrodite. A pretty large choice of names may be 
made from the sons of Jupiter, thus : — Epaphos, son of lo ; Minos, 
Rhadamanthys, and Sarpedon, sons of Europa; Areas, son of 
Callisto ; Amphion and Zethos, sons of Antiope ; Dionysus of 
Semele ; Perseus of Danae ; Hercules of Alcmena. The last two, 
however, are already attached to constellations. 

For my part, I should prefer to retain the Roman numerals, 
I., II., III., lY., as approved by long usage, and brief in writing, 
but possibly the new satellite might be denoted by the letter B, the 
initial of its discoverer's name. This would leave A for a possible 
discovery by the Yerkes telescope of a satellite still nearer Jupiter, 
and if ever a further small sateUite should be found between III. 
and IV., analogous to Hyperion between Titan and lapetus in 
the system of Saturn, such addition to the system of Jupiter could 
be denoted by the letter C. We should thus have a system of 
denomination which would show the order of distance of the 
possible small satellites of the future, and at the same time 
preserve the very convenient numeration of the Galilean satellites. 

Murston Kectory, Sittingbourne, Tours faithfully, 

1893, Dec. 18. A. Fbbeman. 

The Comet of a.j). 524. 

Gentlemen, — 

It is not often that the recorded appearance of a comet 
helps us to fix a doubtful historical date, but it seems to me that 
that of the above comet does. 

Cedrenus tells us that a comet was visible during twenty-six 
days in the seventh year of the reign of the Emperor Justin I., 
who succeeded Anastasius I. in a.d. 518, so that the comet 
probably appeared in a.d. 524. He also speaks of another comet, 
seen five years before, which had a tail turned towards the west, 
as it is also described by Theophanes. These are catalogued by 
Pingre and others. But I cannot find any reference in modern 
authors (except in Mr. Hodgkin's history of Theodoric) to the 
account given in the anonymous fragment which is usually printed 
at the end of the chronicles of Ammianus Marcellinus. Many 
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prodigies, the writer tells iw, oceurrod at the time when the mind 
of Theodoric became suapifious, which led him to give heed to the 
accusations of Crpriiin itgiiinst Boethius, the moat emioeut of his 
anbjects, and resulted in the murder of the latter and afterwarda 
of his father-in-law, Symmachus. One of these was the appear- 
ance of comet thus related: — "Stella cum facula apparuit, 
quie dicitur cometes, aplendena per dies XV., et terrtc motuB 
frequenter fuerunt." There can be but little doubt that this was 
the same as that meutioned by Cedrenus, who also speaks of earth- 
quakes taking place about tbe time of its appearance. Now the 
eiecution of Boethius was preceded by a long imprisonment, 
during which he wrote his famous treatise, 'De Consolatione 
PhiloaophiiB,' It would seem, therefore, that his death must have 
taken place in a.d. 525, one year before that of Symmachua, which 
was shortly followed by the remorse and death of Theodoric. I 
am sorry to differ from Mr. Hodgkiii, who places the death of 
Boethius in a.d. 534, but the above argument appears to be strong. 
Yours faithfully, 
Btackheath, iSgj. Dec, 8. "W. T. LiNN. 

Bayer's Nomenclature. 

Gkntlbmen, — 

As no one seems to have discaased Mr. Lynn's paper 
(' Observatory,' Sept. 1893, p, 313), I offer the following remarks 
upon it. 

I agree with Mr. Lynn that it is a pity Bayer did not more 
strictly follow whatever rule he may have selected in carrying out 
the lettering of the stars ; not that he should have foUowed the 
magnitudes more carefully, hut that he might have followed the 
poaitiona more closely. For instance, in Pegasus, why did he not 
letter X and u before 1 and ic? In Taurus, ^ and x seem to be 
transposed. In Aquila, including Antinous (whieli 1 suppose he 
must have considered the principal figure of the combined con- 
stellation) there seems to be considerable confu'^ion of order. 
There are no doubt other instances of departure from his rule, 
which, I believe it is understood, was to take all the stars in a 
conatellatioii of a given magnitude and letter them in order from 
the head of the figure to the tail (or to tbe foot) ; then take tbe 
stars of the nearest magnitude ; and so on. 

It is much easier to remember the names of the stars when they 
are arranged in the order of position than in that of magnitude. 
I presume B;iyer must have had a catalogue upon which he based bis 
□ames, but that this catalogue only contained magnitudes to whole 
numbers ; if this were so, it was obviously impossible for him to 
arrange the stars strictly in the order of magnitude. Of course if 
a more exact catalogue had existed then, it would have been very 
BBeful now. 

As regards the best nomenclature for the future, would it not be 
best to keep, as a general rule, to Heis's interpretation of Bayer for 
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the northern hemisphere, and to Gould's for the southern — making 
as few exceptions as possible ? In the maps I contemplate pub- 
lishing (though the necessary preparation for them is not yet 
completed), it is proposed to discard those Eoman letters wMch 
might easily be mistaken for other letters, such as Q, e, i, k, 1, o, p, 
s, V, w, X, z. The question has also been raised whether in cases 
where the same Greek (or Roman) letter is used to designate more 
than one star in a constellation, that letter should be dropped, and 
Flamsteed's No. used instead — at any rate, in cases where there 
are differences of identification by various authorities, as with the 
^'s in Orion. T. W. Backhouse. 

Sunderland, 1893, Dec. 22. 



OBSEKVATORIES. 

[Oontinued from voL xTi. p. 420.] 

Kalocsa. J. Fenyi, — Observations of the Sun were continued 
as in former years. The Sun's Ijmb was completely examined on 
163 days and partially so on ^6 days. M. Fenyi mentions that on 
May 5 and October 3 the protuberances extended 8' 51" from the 
limb. Drawings of the Sun were made on 232 days and 245 de- 
tailed drawings of certain portions were also executed. Variable 
stars ; meteorological observations. 

Kablseuhb. W, Valentiner, — The transit-circle has been used 
for observations o£ the limbs of the Moon and of Mosting A, 7 1 
pole stars, and 533 catalogue stars. Observations for personal equa- 
tion. With the 6 -inch refractor places were obtained for comets 
Swift, Brooks I., Winnecke, Holmes, and Brooks II. With the 
Bamberg transit a large niunber of observations were made of 
groups of pairs of stars (winter, spring, summer, and autumn 
groups). Time service. 

Kiel. A, Krueger. — " Die Centralstelle fiir astronomische 
Telegramme.'' Herr Lamp made a number of observations in the 
prime vertical with a portable transit. 

KoNiGSBEEG. C, F, W, Peters. — Zone-observations north dec. 
83° and 84°, down to the 9th magnitude. Measures of 2 13 21 for 
annual parallax. Positions of cusps in the lunar eclipse of May 1 1 
by Prof. Pranz. Measures of a few wide doubles. Heliometer 
measures of Pleiades, and of comets 1892 I. (Swift), Holmes, 
1892 yi. (Brooks). 

" Seitens der Kdniglichen Akademie der Wissenschaften in 
Berlin wurde Prof. Franz eine Summe von 3200 Mk. auf seinen 
Antragbewilligt, um dafiireinen grosserenCoordinaten-Messapparat 
zum Ausmessen der uns von der Lickstemwarte iibersandten, mit 
den 36-Zdller aufgenommenen Mondphotogramme zu beschaSen. 
Der Apparat ist bei den Herren Eepsold in Hamburg in Bestellung 
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gegeben und aelae Fertigstelliiag steht gegeu Osteru A. S. in 
Anasicht." 

KBEMBMtNSTBE. C. Wag'wr. — Observations with the G-iuoii 
refractor of comete 1891 IL (Wolf), 1892 I. (Swift), Deaning, 
Broota I. and H., Winnecke, Holmes. Sun-spot obaervatjons on 
203 days. Magnetic and meteorological observations. 

IjaTzifl. H. Brunt. — The parallax measures with the helio- 
meter were continued. The observationa of Br. 3077(3 years), 
Arg.-Oeltzeu 10603 (z| years), and /j Cassiopeia) (2 yeara) have 
been completed and a new set for Lalande 15290, 1S115 (both 
I components), and ^ TJrsie Majoris begun. Dr. Hayn has commenced 
regular work with the refractor on a working list for the zone 
-J-io° to 15°, containing about 400 doubles and 500 other objects. 
Br. Hartmano. is making observations for latitude with the Uni- 
versal Instrument. Time service. Weather reports. 

Ltind. a. MbUer. — The 4th volume of the zone-observations ia 
almost complete. 

Milan. G. ScJiiaparelli. — Some 545 measures of double stars 
were made with the 18-inch refractor. The observationa of Mars 
have been very unaatisfactory, owing to bad definition and the 
aonthern declination of the planet. The S-inch refractor has been 
used by Prof. Celoria both for measures of double stars and for 
obBervations of Mars. He also obtained places for comets Swift, 
DenniDg, and Winnecke. Magnetic and meteorological obaerva- 
tbas. Time service. 

MCHCHEJf. //. Sediyei: — Estimates of screw-errors of new 
' 6-inch transit-circle, 

Herr Oertel made a series of measures of Saturn and the ring- 
system with the lo^-incli refractor, and obtained places for Comet 
Winnecke. Photometric measures. Meteorological observations. 

O'GrALLi (UssAns), Korikoly. — The work of the Observatory 
during 1892 was of necessity reduced to a minimum, on account 
of the time devoted to the organization " des telegraphisehen Wetter- 
prognoaendienatea." However, "' die Sonnenfteckenbeobaclitungen, 
Bowie die Sonnenfleckenzahlungen, sowie auch die Stern achnuppen- 
beobachtungen " were continued when the weather permitted. 
On none of the 156 oh serving-days was the Sun free from spots. 
Spectroscopic observationa of Nova Aurigte, Comet Swift, — " Am 
2 April, 15" 30", babe ich weitere Measungen mit einem grossen 
Spectroskop angeatellt uod die Position der 5 Linien wie folgt 
gefunden: ^^— 55S'4o ; 543-80; 516-26; 472-7 und 468-10. 
Die Helligkeiten schatze ich auf; 0-5; 0-3; i-o; 0-2 und o-i, 
wean die Ziihlung am rothen Ende begonnen wird. Das cou- 
tinuirlicbe Spectrum eratreekte aicli von Wellenliinge 559 bis 449 
jifi^ — y Caasiopeiffi, Comet Kolraea (continuous), /3 Orion. 

PoTBDiM. H. 0. Voi/el. — A small spectrograph and euryscope 
hare been fitted on the 13-ineh aatrographic telescope. With tlua 
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spectrograph and the old one in combination with the large re^ 
fractor, a number of spectra of the large planets, the two brightest 
of Jupiter's satellites, and some interesting stars (/3 Lyrae) have- 
been taken. Prof. Scheiner, with the large spectrograph, has 
been employed in determining motion of stars in the line of sight. 
Dr. Lohse has made 49 measures of position of the polar spot on^ 
Mars. With the newer elements Dr. Lohse has computed the 
following comparison of old and new observations of the position o£ 
the south polar cap : — 



Jahr. Areogr. Lange. 


Folabstand. 


Beobachter. 


1783 .... 


4*31 


5*53 


TTerschel. 


1798 .... 


17-29 


roS 


Schroeter. 


1830 ... 


■ 2374 


7*26 


Bessel. 


1862 .... 


4-46 


5-08 


Kaiser. 


1877 ... 


2649 


5'32 


Fall. 


1877 .... 


. 29-47 


6-15 


Schiaparelli. 


1879 .... 


. 48-08 


4'97 


Schiaparelli. 


1892 .... 


23-23 


571 


Lohse. 



In consequence of the work on the star chart not being defi- 
nitely begun, the 13-inch was free for observations of objects 
of special interest. Prof. Scheiner obtained good plates of the 
Orion Nebula to be used in a systematic measurement of this object, 
also of the nebula near £ Persei and the Andromeda Nebula. The 
researches of Prof. Scheiner on the cluster of Hercules (Messier 13) 
have already appeared in Proceedings of the Berlin Royal Academy. 
Dr. Wilsing has taken photographs for parallax determination of 
61 Cygni as well as a number of other photographs. 

The observations for the first part of the photometric Durch- 
musterung, embracing 3522 stars in the zone 0° and +20°, are 
concluded, and the reduction has been pushed on, so that the 
printing has begun. In 1892 Dr. Lohse took 135 photographs of 
the Sun of 10 cm. and 20 cm. diameter. 

Pbag. Safarik, — In his previous report Prof. Safarik com- 
plained that 1 89 1 was the most unfavourable for observation since 
1875, he having had but 96 observing days. The report for 1892 
is more favourable, as he could observe on 136 days. The obser- 
vation of the lunar eclipse May 1 1 was good, and many occultations 
noted. Numerous observations of Mars. Some 1700 estimations 
of magnitudes of 140 variable stars were made. Prof. Safarik 
intends to drop these observations for a time, that he may be free 
to reduce his whole series of 20,000. 

[To be continued.] 



lloTAL Alfebd Observatobt. — We have just received the 
" Annual Report of the Director of the Royal Alfred Observatory, 
Mauritius, for 1891." Besides the Director (Mr. C. Meldrum) 



Jan. 1894.] 



Publications, 



55 



the stafE consists of Mr. Ball (first Assistant) and four others. 
The ordinary work consists of the usual meteorological obser- 
vations, storm-warnings, collection and reduction of observations 
made at sea, magnetic observations, and photographs of the Sun. 
Concerning the latter we learn that in 189 1 the observatory for- 
warded to the Solar Physics Committee 369 negatives and 342 
silver prints. The following Table is abstracted from the report, 
.as containing interesting information in various directions : — 



Years. 



1876 

7 
8 

1879 

1880 



3 

4 

5 
6 

7 
8 

1889 

1890 

1891 



Number of 

days on 

which spots 

were seen. 



172 
180 
61 
103 
287 
326 

337 
322 

340 

324 
278 

236 

194 

139 
186 

334 



Number of 
days on 
which no 

spots were 
seen. 



175 
168 

262 

245 

55 

7 
2 

II 

o 

8 

75 
116 

158 
205 

160 
15 



Number of 
days of no 


No. of 


obserration. 


groups. 


19 


20 


17 


50 


42 


II 


17 


26 


24 


98 


32 


168 


26 


175 


32 


190 


26 


192 


33 


162 


12 


74 


13 


64 


14 


42 


21 


31 


19 


47 


16 


170 



No. of 
photos. 



93 

115 
67 

77 

330 

370 

473 
441 

477 
484 

533 

509 
418 

440 

489 
532 



PUBLICATIONS. 

The Milky Wat*. — So soon after the publication of Dr. 
Boeddicker^s Atlas, it is satisfactory to note the appearance of an 
independent series of drawings of the northern Galaxy. M. Easton 
has enhanced the value of his work by refraining from making 
any alterations after consulting the drawings of others. The 
original drawings were copied by the author himself upon grained 
transfer-paper and printed from stone ; he has thus avoided any 
errors which might be introduced by the intervention of another 
hand, but a coarseness of grain and uncertainty in printing is 

* * La Voie Lact^ dans I'h^misphSre bor6al ; cinq planches lithographic, 
description d6tail^, catalogue, et notice historique ; avec une preface par 
H. 0. van de Sande Bakhuyzen.' Dordrecht et Paris, Gauthier Villars, 1893. 
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unavoidable in this mode of reproduction. It is probably an 
accident of printing that the first map is much darker and more 
intense than the second, while the coarseness of execution is 
especially shown in the General Map, which is on a much smaller 
scale than the others, and in parts of which even the stars are 
somewhafc obscured. 

M. Easton gives a detailed description and a catalogue of the 
spots and luminous streams, with reference to an outline map. 
He carefully explains that the catalogue is only provisional, and it 
may be of use for future reference. The work is preceded by 
historical references to previous drawings, and an appendix gives 
a translation of Ptolemy's description, from Book VIII. of the 
' Almagest.' 

As tests of his vision M. Easton gives a list of the stars which 
he can see or separate with the naked eye. These tests are more 
to the purpose than might appear at first sight, for while the 
luminosity of the Milky Way may be mainly caused by great 
numbers of extremely faint stars, the appearance of many por- 
tions is considerably modified by the occurrence of stars close to 
each other, which are very much nearer the limit of visibility. 
It is evident that upon the power of an eye to see these as separate 
stars, the character of the delineation will to a great extent depend. 

The first three plates give the details of the Milky Way upon a 
larger scale than plate IV., which is a General Map divided into 
two sections. This General Map is stated to be the principal 
drawing : it appears to have been made subsequently to the others^ 
as the positions of the stars on it are laid down from the data 
published by Mr. Marth, while the detail maps were drawn before 
the author thought of availing himself of Mr. Marth's work. 
It is unfortunate that the same projection was not employed 
throughout, as the maps would have been more easily comparable. 

It is a serious defect in the General Map that it is cut off by its 
side-margins so closely that its extreme boundaries are not shown — 
a nearly uniform nebulosity reaching in some parts to its edges, 
where in the detail map the Milky Way has much less extent. 
On the other hand, the restricted space allowed for the GFeneral 
Map cuts off outlying streams which are given in the detail 
drawings. 

On comparing M. Easton's work with that of Dr. Boeddicker, 
it is obvious at a glance that the former shows far less detail. 
The contrast is very striking at the margin of the Milky Way 
between Cygnus and Andromeda, where M. Easton's drawing 
ends in an almost straight line, broken up by Dr. Boeddicker into a 
multiplicity of detail. At the same time, there is perhaps more 
general resemblance between the two drawings in the region between 
Cygnus and Scutum than in any other portion. Here the great 
division in the Milky Way is more conspicuous in M. Easton's 
drawing than in that of Boeddicker, where it is somewhat too much 
obscured by the detail. It is discouraging to note how little 
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the two drawings have in common in the regioa between Cjgnus 
and Auriga, where but few of the numerous etreama runiiiDg 
nearly at right angles with the general axis of the Galaxy, di-ami 
by Boeddicker, appear in M. Eaaton's drawing. There is rather 
more accordance in the outlying portion between Taurus and 
Orion, though here the central parts are very different. 

It is quite elenr that there is yet far from being a genera] ^re«- 
inent between drawings made by different observers, aad it is much 
to be desired that others may undertake the very difficidt task of 
delineating independently the naked-eye appearance of the Milky 
Way, It can only be by the accumulation of independent drawinga 
that personality can he eliminated, and a representation obtained 
sufficiently certain and satisfactory to be used with confidence in 
the future discussion of possible changes. 

There are several misprints in the work, but the only one which 
Reed be specified is in the postscript, where ' Monthly Notices.' 
Vol. Isxs. should read Vol. hii. W. II. Weslex, 



A HEW edition of Webb's classic work ' Celestial Objects for 
Common Telescopes '* is always looked forward to with interest in 
astronomical circles. The fifth edition is now before us, or rather 
a portion of it, for Mr. Eapiu has divided it into two volumes, and 
our duty is to express an opiniou on the manner in which so 
popular a work has been brought up to date. This first volume 
'deals with the telescope, the method of observation, and on the 
several members of the Solar aystera. There can be little doubt 
tliat Mr. Espin made a good start in securing the services of sudi 
specialists as Miss Brown for the Sun, Mr. T. G. Elger for the 
Moon, Mr. A. Stardey WUliams for Venus and Mercury, Eev. W. 
Waugh for Jupiter, Eev. A. Freeman for Saturn, and Mr. W. I". 
Denning for Comets. A mere enumeration of the above is a 
guarant«e that the information added is of that order which is 
demanded by possessors of the original editions, and we are glad 
to Bay that faults are estremely difficult to find. There is, how- 
BTBT, one point on which we differ from Mr. Espin, viz., the 
addition of all new matter in the form of footnotes. A footnote 
ia extremely useful, but when everything is a footnote it becomes 
irksome. This is, of course, a matter of taste to a great extent, 
but we think the better course would have been to incorporate the 
Dew matter with tie text, as we understand is to be done in the 
second volume. 

The Toi'Ai Lunae EcLiPSKa op 1884 and i888.^It will be 
remembered that on the occasions of the Total Eclipses of the 
Moon on 1884 Oct. 4 and jS88 .Ian. 28 hsts of stars which would 

■ ■ CsleBtiul ObJMta for Commou Tfleacopafl.' Bj the Bev. T. W. Webb. 
Rflll edition, reviaed and gpeaily eiilBrgeil bv the Hot, T. E. Eepin. Longinons, 
Oman, t Co. Vol. I. PriDo6.. 
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be occulted during totaKty were sent out by Dr. Dollen, of 
Pulkowa ; and by the concerted action of many observers a large 
number of observations of the disappearances and reappearances 
of these stars was secured. It was hoped that this mass of 
material would give a good value of the diameter of the Moon, 
and the discussion of the observations by Dr. Ludwig Struve * 
vjdll doubtless be eagerly read by all those interested in exact 
astronomy. The following is a brief summary of his very able 
and interesting paper. 

He divides the ii6 stars observed in 1888 (after rejecting some 
observations) into four groups, viz, : 

1. 158 observations of 11 stars, magnitude 6*5 to 9*0. 

n, 145 „ 19 „ „ 9-1 to 9-4. 

in. 282 „ 23 „ „ 95. 

IV. 250 „ 63 „ not in DM, 

The places of these stars were obtained by measurement of a 
photograph taken by the brothers Henry, Putting Aa and AB 
for the corrections to the Moon's R.A. and Dec, Ar for the cor- 
rection to diameter, and Att for correction to parallax, the following 
values for these quantities are found from the different groups :■: — 

Aa. Ad. Ar, Av. 

Group. ,, ,, „ „ 

I +i'73 +1*47 — o'09 —0*04 

II • +i'54 +r6o +0-51 — 0-04 

III +1*44 +0-62 +o'53 — 0-39 

IV +1*19 +o'55 +1*12 — 1-69 

The progressive change in all these quantities is striking, and 
points to some systematic error depending on the brightness of 
the star. Dr. Struve decides, however, that the suggested cor- 
rections to the parallax have no real meaning — in wMch decision 
he is supported by the magnitude of the probable error for these 
corrections as found from the equations, viz. o"'2 or o"'3. He 
therefore solves the equations again, omitting the correction for 
parallax, or rather transferring it to the other side of the equations 
as a quantity which the observations are not suited to determine* 
He then finds : — 

Aa. A5, Ar, 

<>roup. 

I +i'73 +1*49 — o'lo 

II +1*54 +i-6i +0-50 

III +1*40 +o*8o +o*44 

IV +0*97 +1*28 +0*59 

The progressive change is now not so marked, but the correction 
to diameter indicated by Group I. is quite different from that 
indicated by the other three groups, and suggests that the illu- 

* 'BearbeituDg der Mrahrend der totalen^ondfinsternisse 1884 Oct. 4 und 
1888 Jan. 28 beobaohteten Sternbedeckimgen durch Dr. Ludwig Struve.' 
C. Mattiesen, Dorpat, 1893. 
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I at mid- 



minatiaii of the Moon, which waa fairly bright i 
totality, iafiiienced the ohaer^ationa of the fainler etara. 

Dr. Struve proceeds to subdivide the stara of firoup I. ioto two 
smaller groups, viz. stara mag. 5'5 to S'o and S'l to 9'o, and finds 



\r = 



and Ar = 



•OS 



respectively, so that the progressive change in Ac according to the 
brightoeas of the alar occulted atill holds. He then re-eiaminea 
the obaervationa of 1884 Oct, 4 from this point of view. He had 
previously taken all the stara together, hut he now divides them 
into 3 groupa (there were not bo many observationB in 1884 aa in 
1888), and finda from theae three groups 

From atars mag. 6-o to 9^4 Ac = +o"-26 

„ „ g'5 Ar = +0 -oS 

„ notinDM Ac=+o-i6 

Here, then, the progressive change ia not reproduced, which 
Z)r. Stmve attributes to the fact that the residual illumination of 
the Moon was much less in 18S4 than in 1888. He ia therefore 
inclined to think that the occultations of faint stars in 188S are 
affected with syatematic error, and to retain only the first group 
for aasociation with the observations of 1884 in determining the 
correction to diameter, the definitive result for which he gives as 

A^=+o".i25 
or '■=15' 32"-645+o"-o44, 

though he rightly remarks that, in view of the eiiatence of the 
above systematic error, the amallness of the probable error 
^o""044 ia mialeading'. 

Xhoae who assisted in the work will doubtless be much in- 
terested in inspecting the residuals which Dr. Struve so carefully 
tcrimlates for the individual observations. We congratulate him 
on the coiapletiou of an admirable piece of work, though he must 
feel somewGat disappointed at finding once more that the accuracy 
of aatrunomii^al observation ia limited by hitherto unsuspected 
causes of error, 

BtTLLETIIf OF TIIE ABTfiOGaAPHIO ChABT, VoL. II. PaET 3.— 

This part opens with a reference to the death of Admiral Monchez 
and the election of M. Tisaerand as Freaident of the Permanent 
Committee. Then follows a memoir by M. Eapteyn (which has 
already been referred to in these columns) on the systematic 
ilifierences between visual and photographic magnitudes. M. 
Kapteyn's principal conclusion is important enough to merit 
£te^ reproduction once more : — " La lumi^re des otoiles dans la 
Toie loctt^, ou daus son voisinage, eat plus riche en rayons acti- 
niques que la luinitre des ^toUes du meme type spectral situeea 
Axtna lei« latitudes galactiques considerables* ." Three valuable 
memoirs by M. Loeivy and one by the brothers Henrv on methods 
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of reduction of measures on stellar photographs complete that 
part o£ the fascicule devoted to scientilic memoirs, The question 
of the reduction of steUar measures is too large a one to deal with 
in this brief note, and has recently formed the subject of several 
articles in this magaidae. But the memoirs are followed by an 
admirable eummary of the correspondence with which M, Tisserand 
has had to deal since his election, which is worthy of careful at- 
tention. The different directors of observatories have reported 
their dilEculties with the reseau, the film of whi<'h corrodes quickly 
into pinholes ; some wish to reject the reseau, others suggest a 
Tarnish to preserve it. We are inclined to thint the reseau far 
too valuable to be rejected. The false stars can always be de- 
tected, if in no other way, by their occurrence on many photo- 
graphs. Questions are asked agmn about the ground edges of 
the plates, and about the necessity of taking a "cliche-type" 
every night (the brothers Henry say this is far too often — types 
at intervals of some weeks ore quite sufficient) ; about developers, 
about measures, &c,, Ac. In fact this correspondence reminds us 
once more that all the meetings of the Committee were held, and 
their resolutions made, before the work was begun, and conse- 
quently a good deal in the dark. Many of the resolutions might 
now he re-diacussed with the advantage of experience, and we 
hope that M. Tisserand will soon see his way to another meeting 
of the Committee. There seems some danger that uniformity in 
the work may be gradually lost unless some of the doubtful points 
are again submitted for decision to the Committee. 

CoNXHiBTrrioN to the STOnv op Satuhti's Eisob by JJdlle. 
Klumeeb. — We heartily congratulate MdUe. Dorothea Klumpke, 
the Directris of the ' Bureau des Mesures,' in Paris, on obtaining 
the grade of " Bocteur es Sciences Math^matiques." MdUe. 
Klnmpke has chosen as the subject of her thesis the form of a 
meridian section of one of Saturn's rings, which is supposed to 
consist of fluid material, or at least of sohd material surrounded 
by a liquid film, and to be maintained in equilibrium by the attrac- 
tion of its molecules combined with a rotatory moiement. This 
problem is purely hypothetical, and is not in accordance with the 
theories respecting the nature of Saturn's belts held at the present 
day. It was originally treated by Laplace, and later by Mdme. 
Kowalewaki and M. Tisserand. Mdme. Kownlewski supposed the 
ring to be generated by a plane curve which turned round an axis 
passing through the centrH of Saturn and perpendiculai" to the 
plane of the curve's motion. The differential equation for equi- 
librium of the ring is easily seen to be 
/M 

Where 4, ij are the coordinates of any point on the generating 
curve, referred to rectangular axes through Saturn's centre ; vLv, 
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trly the coordinates of the same point referred to parallel axes 
through the centre of the curve ; V the potential due to the ring's 
attraction ; M the mass of ; Saturn ; to the angular velocity of the 
ring ; I the distance between the centre of Saturn and the gene- 
ratiDg curve ; and / the force of attraction ; p the density of the 
ring supposed homogeneous. 

To evaluate V, Mdm'^ Kowalewski made use of Q-auss's formula 

V = ip\ cos ic?S, which, i the present case, reduces to the form 
+ V = 2pP 1 dt \ ^^ ^^ ^^ (i-^-ayylO. 

~ Jo Jo V(TV-a7jH(T%-yJ^ + 4(l + ^y)(l+<T2/i)COS^6 

Mdme. Kowalewski now expresses x and y in terms of a para- 
meter t, assuming 

2/ =: — cos t 

a7=asin <+a' sin2<+a"sin3<. . . . 

but limits the series for x by taking 

a =a = ... =0, 
and a'=(Ty', where y is a finite quantity. 

The resultant curve is found to be 

f = (rl{a sin t + <yy' sin 2t\ 

In her thesis Mdlle. Klumpke undertakes the task of finding 
what modifications in the form of this curve follow on the re- 
tention of the term a" sin 3<, still assuming that 

tt ^a ^ . . . =0, 

and that tt'=yV; a"=y'V^ 

The succeeding pages are occupied with the evaluation of the 
very complicated integrals which result from the retention of this 
term, even though all powers of <t higher than the 4th are 
neglected. Neglecting all values of tr higher than &^ as a first 
approximation, Mdlle. Klumpke deduces the following numerical 
values of the constants : — 

a =+0-385 

y'=:-0-l88 
y"= —0*109, 

taking 

u;' M 

irfl npJr 

M ^ J'l' 

I 2/ 

In the second part of the thesis the comparatively simple case 
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is taken of the value M=o. A third approximation gives for the 
coordinates of a point on the generating curve the values 

hi 
{= aZ(i — A<T^) sin <+ o- <t'* sin 2<, 

iy = Z(l— (TCOP^), 

where A= — r- • Neglecting the third term in the development 
of i we get an ellipse whose semi-axes are 

(Tl{i—ha^) and al. 

Tiler* 

The small term -^ sin 2t introduces a series of undulations in 
this ellipse which are especially marked at points where 

TT Sir 

t = 0, ~ > 'T, — . 
2 2 

In comparing Mdlle. Klumpke's results with those of Mdme. 
Kowalewski we see that the retention of a" sin 3< affects the values 
of £ and j? to a very slight degree. The effect of a" sin 4t and all 
succeeding terms would be almost inappreciable. A. S. D. B. 

In the High Heavens *. — To take a sentence from the book 
now before us — " There is a large and ever increasing class who 
are anxious for general knowledge with regard to the physical 
phenomena of the globe,'* and, we may add, of those of other 
bodies of the celestial universe. Sir E. Ball's latest work, * In the 
High Heavens/ is obviously designed to meet the wants of this 
class, and well fulfils its purpose. The book consists of essays, 
some of which have already appeared in the monthly reviews, on 
various occasional phenomena which have aroused some public 
interest during the last few years; thus we have chapters on 
"The EcHpse of April 1893," "The Fifth Satellite of Jupiter," 
"Mars,'' "The Heat Wave of 1892," and the " Wanderings of 
the North Pole." In this last-mentioned chapter we are inclined 
to think that the variation of position of the terrestrial pole, which 
is as yet scarcely accepted as a veritable fact, is stated as such 
with too much definiteness. No doubt the evidence for this 
variation is strong, but we think that Mr. Chandler himself would 
say that as yet it is not to be accepted with the same amount of 
confidence as we have in the existence of the Precession of the 
Equinoxes. Appearing as it does in this book, it will be taken as a 
real fact of nature, which will be hard to eradicate from the popular 
mind if it prove to be an error. However, this criticism does not 
apply throughout the book; the other chapters consist of statements 
of facts written in a charmingly lucid manner, with whatever con- 

* ' In the High Heavens.' By Sir Robert S. BaU, LL.D., RR.S. Isbister 
& Co., London. Price 78. 6cU 
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elusions are drawn from them carefully reasoned out, and exhibited 
with the well-chosen illustrations that Sir Eobert Ball always has 
at his command. 

The book is a handsome and well-printed volume, quite suitable 
for presentation. 



NOTES. 

Comet Notes. — Brooks' Comet c 1893 is rapidly growing^ 
fainter, but from its high north declination it will probably be 
followed for some time longer. The following is an ephemeris for 
Berlin midnight :— 



1894. 
Jan. 



I. 

5. 

9- 

13- 



h 
20 
21 
21 
22 



m 

6 

4 

49 
24 



N. Decl. 



B 

34 

31 

36 

8 



o 

75 

74 

72 

70 



13 

o 

18 
24 



1894. 
Jan. .17 
21 

25 
29 



RA. 

h m 8 
. .22 51 8 
. .23 12 10 
. . 23 29 40 
..23 44 38 



N. DecL 

o / 

68 27 
66 36 
64 52 

63 14 



A. C. D. C. 



MnroB Planet Notes. — Only one new planet (AP) has been 
discovered in the last month ; it was found by M. Charlois on 
Dec. 6. Planet 1893 L, which was recently numbered (359), 
turns out to be identical with (89) Julia ; an error in the * Berliner 
Jahrbuch,' combined with the unexpected brightness of the object, 
prevented its identity being detected earlier. 

Dr. Berberich has deduced new elements of (175) Andromache, 
which was rediscovered this year ; the aphelion distance was pre- 
viously given as 4*70 (the greatest of the whole family), but it is 
now reduced to 3*87. (334), discovered by Wolf on Aug. 23, 1892, 
has been named Chicago, and (344), discovered by Charlois, Nov. 
15, 1892^ has been named Desiderata. A. C. D. C. 



Pbriodical Comets. — ^Mr. Lynn writes to call attention to the 
feet that not one of the known periodical comets is due to return 
to perihelion during the present year. Encke's was last in that 
position on the i8th of October, 1891, so that the next perihelion 
passage will be due on the loth of February, 1895. 

The comet formerly known as TempeFs second periodical comet 
was discovered on the 3rd of July, 1873, calculated to be moving 
in an elliptic orbit with a period of about 5I years, and was 
observed at a return in the autumn of 1878, but has not since 
been seen. Had it returned regularly, appearances would have 
been due in the winter of 1883, in the early part of 1889, ^^^ 
again in 1894. 
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A WoLSiNTGHAM Observatory Circular of Dec. 14 informs us 
that photographs taken with the Compton telescope show that 
Es.-Bum. 57 E.A. ii»^ 39"^ 58%Decl. +56° 23' (1855), Mag. 9-5, 
is variable. The star is now 8' 5 Mag. Type III. 

Death of De. Rudolf Wolf. — Astronomy has lost an earnest 
devotee by the death of Dr. Wolf, Director of the Zurich Observa- 
tory, who died on December 6 last, at the age of 77 years. Dr. 
Wolf was born in 181 6 near Zurich, and fis early studies were 
under the direction of Horner, Encke, and Poggendorf. In 1847 
he was appointed Director of the Observatory at Berne, where 
he commenced his studies and observations of sun-spots, which 
studies led him to announce the connection between sun-spots 
and the Earth's magnetism. In 1855 he was appointed to the new 
observatory at Zurich, which position he held at the time of 
his death. Dr. Wolf will probably be chiefly remembered for his 
work on Sun-spots, in which he has been engaged for almost the 
last fifty years. His "Sun-spot Numbers," published annually, 
which give the state of the solar energy for each month in the year, 
as indicated by the total area of the spots on the Sun. for each 
month in the year, have been of the greatest service to many 
investigators in this branch of science. As a member of the 
Federal Geodetic Commission, of which he was formerly President, 
Dr. Wolf showed an extensive knowledge of Geodesy, and con- 
tributed ' A History of Geodetic Measures in Switzerland ' to its 
literature. Among his other works are a * History of Astronomy,' 
which is a most valuable work of its kind, and a Treatise on 
Astronomy,' which is his latest work. Dr. Hirsch, Secretary 
of the Geodetic Association, thus writes of him : — 

"During his long life, wholly devoted to science and filled with 
sustained and fruitful work, our friend preserved to the last days 
of his short illness the serene tranquillity which marked his lovable 
character. His fine figure will remain engraven in the memory of 
his friends and colleagues as the very type of an indefatigable and 
powerful worker in the great field of science." 

Wb regret also to have to record the death of Dr. Adolphe 
SteinheU, chief of the optical firm of SteinheU & Sons, Munich, 
who died November 4, 1893, aged 61. Also of Eriedrich Gustav 
von Billow, who was the founder of the Observatory at Bothkamp, 
from which MM. Vogel and Lohse issued the three volumes of 
the Bothkamp observations, 1870-74. 

The new year brings other changes in the Greenwich stafE 
besides that due to the recent appointment of Mr. Turner to 
Oxford. On Dec. 31 Mr. WilUam EUis retired from the Eoyal 
Observatory after a term of service which must be almost un- 
paralleled. Mr. Ellis entered the Observatory in the year 1841, 
and has thus, allowing for a period in 1852-53 when he was in 
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t'hRFge of Durham Uiiireraity ObserTatory, completed 51 years' 
service. In the earlier part of iiis career Mr. Ellia was occupied 
in the astronomical braucli, and was in charge of the time and 
ch-onometer department. During this period he assisted in maxiy 
longitude determinations, notahly that of AJeiandria, and afforded 
much help to the then Astronomer Soyal, Sir (i, B. Airy, in his 
magnetic and other scienltSc investigations. 

In 1S75 he was choBeo to succeed Mr. Glaisher as Superinten- 
dent of the Magnetical and Meteorological Department, which post 
he has filled until his retirement. 1Ti« activity in these sciences 
is well shown bj numerous papers to the Eoyal Meteorological 
and Hoyal Societies, llis papers communicated to the latter on 
" The Eelation between Magnetic Diurnal Eange and the Period 
of Siin-spot freqneoey " and the " Simultaneity of Magnetic 
Tariatious at different places " are especially regarded as valuable 
contributions to science. 

The second Ordinary Meeting of the current Session of (he 
Britisb Astronomical Association was held on Dec. 27th, in the 
Mathematical Theatre, University College, Gower Street, Dr. A. 
M. "W. Downing, President, in the Chair. 

Nineteen new Members were elected, and fifteen Candidates for 
election were proposed. 

Reports of the Star Colour and Solar Sections were presented. 
The fojmer drew forth some discussion on the use of colorimeters 
in the determination of the colours of stars, in which Messrs. 
Chambers, Holmes, Maunder, and Nelson took part. In the 
conversation which followed the presentation of the Solar Eeport, 
Mr. Holmes described a simple method which he had employed 
for securing photographs of Sun-spots, and Mr. Maunder in reply 
to Capt. Noble stated that Aurors had not been nearly so con- 
gpicnous during last winter as in the previous one, though the 
aolar activity was much greater. Miss Everett, as Secretary, read 
portionB of an article on "Jeremiah Ilorrox," by Dr. Orchard, 
and Mr. Maunder gave a summary of a paper on the " Distribution 
of Stellar Types in Space," by Mr. Maclair Boraston. A paper 
1^ the Bev. W. B. Waugh, forming an interim report of the 
Jupiter Beetion, was also read and gave rise to some discussion. 
The Meeting adjourned at 6.35. 

Some letters recently appeared in ' Nature ' on the simul- 
taneity between aolar outbursts and variations of torreBtrinl mag- 
netism. Mr. Ellis started the correspondence, protesting against 
the undue importance given in some works on Astronomy to the 
nnncidence between Carrington and Hodgson's observation of a 
Bolar outburst on Sept, i, 1859, and a disturbance of the magnets 
at Kew, which, there is good reason for saying, was in no sense a 
large one. Mr. EUie sums up the matter thus : — 
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*'(i) The solar outburst was seen by two observers; the fact 

of its occurrence is therefore undoubted. 
" (2) The corresponding magnetic movement was small. 

(3) Many greater magnetic movements have since occurred. 

(4) No corresponding solar manifestation has been again seen, 
although the Sun has since been so closely watched. 

The solar outburst of 1859 would thus appear to have been a 
rare phenomenon, and its observed occurrence at the time of a 
recorded magnetic movement quite an accidental occurre]pce. 

" This conclusion in no way invalidates the question of general 
relation between sun-spots and magnetism, whatever may be the 
true explanation of that relation .'' 

Other correspondents point out that since 1859 one or two 
similar solar outbursts have been seen more or less coincident with 
terrestrial magnetic phenomena, but the main point made of the 
1859 phenomenon is that the outburst and disturbance were 
absolutely coincident. And Mr. Ellis pertinently remarks in one 
of his letters — " If the smaller magnetic motions do really directly 
depend on solar changes of so marked a character, how does it 
happen that many greater recorded magnetic movements remain 
without correspondmg solar changes having been seen ? " 

Db. a. Atjwers has published, in ' Ast. Nach.' No. 3195-96, the 
results of an exhaustive piece of work in the way of comparison of 
star-catalogues. He has compared the fundamental catalogue 
used in forming the * Astronomische Gresellschaft ' catalogues with 
forty-seven different others. The result occupies many pages 
of figures, and it is difficult to comment. The paper should be 
studied by those interested in star-catalogues. 

Mr. Mabth writes to us that he is preparing as usual the 
Ephemeris of Saturn's satelUtes, but is obliged to use the old 
elements, as no results of new measures are forthcoming. May 
we call the attention of observers, amateur and professional, to 
this want of accurate measures of these satellites? Here is a 
useful field of work open to anyone who has a large equatorial, 
with a good micrometer and driving-clock, at his disposal. 
Mr. Marth would no doubt gladly welcome such measures and use. 
them at an early date. 

In presenting the volume of the Connaissance des Temps for 
1896 to the French Academy, M. Faye gave details of some 
additions which have been made to this ephemeris. 

(i) Constants for reducing the rectilinear coordinates of the 
Sun from the mean equinox of the current year to that of 
the year 1900 have been added for every other day. 

(2) In the ephemerides of fundamental stars, the magnitudes, 
mean places for the beginning of the tropical year, the 
proper motions, and the dates when the clock-stars pass the 
meridian towards midday or midnight are given. 

These last are most useful additions. 
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MEETINa or THE ROYAL ASTRONOMICAL SOCIETY. 

Friday, January 12, 1894. 

Lieut.-Gen, Tbknant, R.E., F.R.S., Vice-President, in the Chair, 
Secretaries : H. H. Tubneb, M.A., B.Sc, and E. W. Maxjitdeb. 

» 

The Minutesr of the last Meeting were read and confirmed. 

Mr. Maunder, 68 presents have been received since the date of 
the last Meeting. Those specially calling for remark are : — a work 
by Prof. Charles Dufour on the Scintillation of Stars ; the first 
volume of a new edition, the fifth, of Webb's * Celestial Objects 
for Common Telescopes ' ; the fifth volume of the Grerraan Transit 
of Venus Commission Report, which relates to the observations of 
the Transits of 1874 and 1882 ; and the third volume of Tisse- 
rand*s ' Mecauique Celeste,' presented by the author. The other 
presents do not require special comment. 

Mr, Turner, in referring to Mr. Marth's paper on a transit of 
Mercury across the Sun's disk, which would be seen from Venus 
on March 21, 1894, and on transits of Venus and Mercury which 
would be seen from Saturn on the same day, said that the work v^as 
one of those curiosities with which Mr. Marth sometimes favoured 
the Society. Mr. Marth was not content with calculating any and 
all phenomena which might occur to the inhabitants of our Earth, 
but did the same for those visible to the inhabitants of other planets ; 
and it would perhaps be interesting to them in ages to come when 
they found that such events were enshrined in the historical cal- 
culations of our Society. The paper was a very short one, but no 
doubt its interest compensated for its brevity. 

Mr, Turner next read a paper by Prof, E, E, Barnard, ** On the 
Dark Poles and Bright Equatorial Belt of the First Satellite of 
J upiter." The paper, Mr. Turner said, spoke for itself as regards 
its importance. It contained accounts of actual facts of observa- 
tion, and those who had an opportunity of hearing Prof. BarrarJ 
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a few months ago at the Society's meeljng would bs able to appi 
ciate the neiglit of his words. 

Dr. Spitla said that this paper was oiie of peculiar intcrpst 
Iiim, inusmneh as it recalled a large number of experimentB he had 
undertakea soine time ago on the subject uf eontrost and with 
respect to the fnlliog off in the amouut of light reflected from 
different portions of a sphere. As lie read the paper so many- 
Tears ago, the exact figures escaped his memory, hut it seemed to 
him the peculiarly shaded appearance of the satellite at the poles, 
and the brilliancy Bt tha equator, as shown in the drawing handed 
round, was due to the falling off of the light in accordance with 
what he should expect from the ejiperiments aud llKures obtained, 
rather than to a peculiar location ot" brilliancy in different portiouB 
of tlie satellite, which was a thing most dillicult to understand. 

Mr. Jlamjaiii said it seemed a remarkable conclusion that 
Mr. Barnard had come to, if tbey were obliged to beliere that this 
small body was in the same heated condition as Jupiter, aud that 
the darkness of its poles was probably caused by gaseous absorp- 
tion ; for Ihcy Lad usually assumed that a small body radiated 
faster than a large one by reason of its larger surface compared 
with its mass, and that consequently a small body would become 
cold long before a lai-ger neighbouring body. But there was a 
possible way of accounting for the bright equatorial belt upon the 
satellite without assuming that it was in a very heated condition. 
It was possible that the satellite might be surrounded by an 
atmosphere in which there was an equatorial belt of white clouds 
which reflected the Sun's light, while in the polar regions they 
were able to see the dark body of the satellite. 

The Chairman. I should like to ask the Fellows \i-hether they 
have ever tried a claret-coloured light in examining the planet. 
Many years ago I ^I'aa induced to use a glass of that colour in the 
eyepiece by reason of a remark made by Sir John Herschel, and 
found, very much to my astonishment, that it brought out many 
more details in Saturn, Mars, and Jupiter than could be seen with 
a cleai' light. It seemed to cause a contrast which enabled me 
to see many details which could not be seen in any other esperi- 

i^i". Spitla said the power of apparently producing details bv the 
alteration both in the intensity as well as the colour of the light 
was a consideration of the greatest moment. No one present who 
familiar with the use of the microscope could deny the truth 
of the statement. It was due to two things, partly to tho peculiar 
property of the human eye, w hich demanded for perfect vision that 
the object should neither be too bright nor too faint, and secondly 
that the object should not be represented by too many colourt d 
images at one and the same moment. It was here that the 
coloured glasses came in, for it is evident 1 hat the more monochro- 
matic the light the move perfect the image. Imperfections, ton, 
in the telescopic image would also have tJieir bearing on this point. 
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Th» Chairman, said then) was a pftrtjcular charm about that 
coloured light, 

Mr. Mam. I have on several occasions examined Jupiter in 
the way Generiil Tennant deswibes, aad can quite coulirni what 
he has said. 

The Chairman asked if Mr. Maw had tried the red light. 

Mr. Maw, Ten ; I have tried the red, gi-een, and blue lights. 
As wgarda the degradation of light towards the poles, I do not 
think that Dr. Spitta's explanation quite covere the ground. 

MUs E. (JUrkc said the similarity of density of the sateUitcB and 
Jiipit-er tended to show that they were in much the same physical 
condition. 

Thi C/ucirmnn. With reference to what has been said about 
the monochromatic light, tlie claret-colour is by no means mono- 
chromatic. It has a. greut deal of blue as well as of red light in 
it. 1 have an idea that Sir John llerschel's remark was with 
l^&rd to bluish Ntars, which would show out against the light. 
It certainly seemed to me that the planet and all its details were- 
inSnitely more clear when observed in a Held of this claret-uolour. 

Mr. Turner thought the Society might congratulate Prof. Bar- 
nard on not only having discovered the new sateOite of Jupiter, 
bat on having discovered u circumstance of some importance in 
connection with the first satellite of Jupiter. As to the aimilaritv 
of conditions on the satellite and on the parent body, and 
especially the presence of an atmosphere, the absence of the at- 
mosphere on the Moon has been explained by the great dif- 
ference of mass between the Moon and the Earth ; and it was 
raid that water and air were absorbed into the Moon much 
more rapidly than inio the Earth ; and if that hypothesis had any 
^is in fact, it would apply much more to Jupiter and his system. 
It would seem to throw considerable doubt upon the possibility o£ 
B clouded envelope around a satellite when they knew their own 
vaa 80 devoid of atmosphere. 

, JJr. Isaac Roberts then read a paper on, and showed photographs 
of, Nebula y I. 200 Leonis Min. (the photos were taken on 19th 
J&reh, 1S93, with an esposure of 3 hours), and of the Nebulie 
y L 56 and 57 Leonia. 

Mr. WaUri. "With reference to these beautiful photos I would 
fikBto make a remark on one matter, I fancy that Dr. Eoberla 
;iMe8 gelatine plates for the slides ; but if he used collodion plales 
I think a far greater contrast between light and shade would 
'be obtained. 

Mr. Banyard thought that the granulation was due to the 
.enlaigement of the photos ind thit it was not due to the plates. 

Mr. Waters. I was not lUu I Uj, to tl e granulation. The col- 
lodion plates are abiol ely tran parent n the white, whereas the 
'hera are rather wh t si 

Dr. KohrrU said t vas tr tl it he used gelatine plates, but 
tliere was no particular rei e\ apt ng conveuienca. 
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Mr. Turner then read a paper by the Bev, S. J. Johnson^ on 
" The influence of the Full Moon on the Weather." The title, 
Mr. Turner said, was rather alarming, but Mr. Johnson was 
thoroughly sound on the matter. Mr. Johnson had kept a 
record for many years of the s^ate of the sky on the night^of full 
Moon, and in the present paper he compared the numbers of 
occasions when each of the following state of things prevailed : — 
(i) Cloudy at moon-rise and clear at transit ; (2) clear at moon- 
rise and cloudy at transit ; (3) cloudy throughout the evening ; 
(4) clear throughout the evening. The figures showed almost 
conclusively that the presence of the full Moon in the sky had no 
effect in dispersing the clouds. 

Capt. Noble congratulated Mr. Johnson on haA^ng collected 
some valuable evidence on a subject which was probably a popular 
fallacy. [He also referred to the improved lighting of the black- 
board used at the Society's meeting, which was this evening illu- 
minated for the first time by an improved method suggested by 
Br, Spitta.] 

Mr. Maunder read a paper from the Eoyal Observatory, Green- 
wich, on the " Mean Areas and Ileliographic Latitudes of Sun- 
spots deduced from photos taken at Greenwich, at Dehra Dun 
(India), and in Mauritius." The paper consisted of tabular 
matter and showed first the very rapid increase cf the spotted 
area from 1889 to 1893, and second, the heliographic latitude 
occupied by the spots. Since the minimum the northern hemi- 
sphere had been the most prolific in spots. 

In reply to Capt. Noble, Mr. Maunder said that the last maxi- 
mum had generally been fixed in Dec. 1883. 

Mr. Turner said that a paper had been received from Mr. A. 
Stanley Williams upon the rotation of Saturn. Mr. Williams had 
for many years observed Saturn carefully, and noted the times of 
transit of spots over the central meridian, and he had deduced 
a number of facts about the rotation of Saturn which would need 
some confirmation, as they were dependent upon the observation of, 
and consequently upon the proper identification of the spots 
which had corae to the central meridian. The observations them- 
selves were of very great value, as coming from an observer of 
Mr. Williams's care and knowledge. 

Mr, Turner, in calling attention to a paper from the Boyal 
Observatory, Greenwich, on " Observations of Occultations of 
Stars by the Moon, and of the Phenomena of Jupiter's Satellites, 
made in the year 1893," pointed out that it included several obser- 
vations of occultations of stars of the 7th magnitude, the times of 
which w^ere not predicted in the ' Nautical Almanac' The observa- 
tions therefore entailed a somewhat protracted wat-ch at the tele- 
scope. The ' Nautical Almanac ' system had been to include all 
stars down to the 6th mag. for occultation at Greenwich. He did 
not know whether Dr. Downing would consider the advisability of 
enlarging this limit according to the age of the Moon. It would 
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aueni one of llie possibilitiea of the fature to have soma attention 
paid to the proper limiting of the uiagriitude of stars whiati wero 
lu be obaerveil. 

Dr. DouMin:i. I have from time to time considered whether it 
would be pratiticfthle to iuulud^j stars of a fainter magnitude, but 
to give Btara of half a magnitude fainter would be to multiply the 
number by 3, aud that would be quire iinpoasible. Then there waa 
tlw smaller task — that of altering the limit of .magnitude which 
djlermiaes the stars to be included, according to the age of the 
Sloon, That would be a very troublesome business and quite out 
pf our routine ; but the matter shall certainly be considered when 
more important matters have been disposed of. 1 doubt, however, 
whether the result would bo worth the trouble expended. I would 
take tliia opportunity of nitntiouing another matter. Any ono 
who observes the eclipses of the gatelHtea of Jupiter knows that 
for ft period of 3 years none of the phenomena of the IVth satel- 
lite can be observed. I would suggest that it would be of great 
help to persons who investigate the orbits of Iheie small bodies 
it during tbat period observers would measure the position of this 
iiitellite with reference to the centre of Jupiter. 

The following papers were announced and partly read :— 

E. E. B.irn'trd. " On the dark Poles aud bright Equatorial Belt 

of the first Satelhte of Jupiter.'' 
Itaae Uoherts. "Photograph of the Nebulte y I, 56 and 57 

X«>nia." 
Isaaa Roberts. " Pliotograph of the Nebula ^ I. aoo Leonia -\tin." 
Uoyal Observiitary, Gitfnwic/i. '' Observations of Oi-'eul tat ions 

of Stars by the Mood, and of Phenomena of Jupiter's Suttllitea, 

made in the year 1893," 
Hayixl Ob»€rvaiari/, Oretnwick. " Observations of Brooks' Comet 

(« iav3V" 

Moital Ol/scrvatori/, GreenwicJi. " Mean ^reas and Heliograpliic 
Latitudes of Buu-apots, deduced from Photographs taken at 
Greenwich, at Debra Dun (India), and in Mauritius." 

Soynl Obeervatory, Greenwich. " Notes on the Preparations for 
the Work for the Aatrographic Chart." 

Bev. T. E. Espin. " On the Spectra of certain Stars (11.)." 

Sto. T. E. Etpin. "Some Nebulous Objects not in the New 
General Catalogue of Nebulie." 

Ben. S. J. Johnson. "Influence of the full Moon on the 
Weather." 

A.Mart/i. "Ephemerides of the five loner Satellites of Saturn, 
1894." 

A. MurlJi. " Epheraeris of the Satellites of TJranus, 1894," 

A. March. " Note on the Transit of Mercury over the Sun 'a 
Dise.whifh takes place for Venus on 1894, Mnrch 21 ; and on the 
Transits of Venus and Mercury which occur for Saturn's system 
«n the same day." 
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The following gentlemen were elected Fellows of the Society : — 

Wni. Bn(j(/8, B.A., LL.B., F.G.S., Burlington House, Cani- 
hridge ; John H, BticJcley, 70 Tower Street, Leicester ; J. Evershed, 
Jun., Kenley, Surrey; Joshua Jukes, 43 High Street, Smethwick, 
Jiirmingham ; H. A, Lenehan, Sydney Observatory ; 'Prof, A, 0. 
Leuschner, University of California, San Francisco; Henry MacEwen, 
5 Cathkin Terrace, Mount Florida, Glasgow ; liev, D, P. liicJiardSt 
B. A., 11. M.S. 'Canada,' Bermuda; Jt P. Sellors, B.A., Sydney 
Observatory ; Dr. Max IVolf, University, Heidelberg, Germany. 

The following Candidates were proposed for election as Fellows 
of the Society : — 

A. S. Ghosh, 28 Convent Road, Calcutta (proposed by A. C. D. 
Crommelin) ; Lieut, Wm, Jl, F. Montana ro^li.'S,, H.M.S. 'Canada,' 
Bermuda (proposed by Sir Josiah Eees) ; Walter A. Post, Civil 
Engineer, Newport News, Virginia, U.S.A. (proposed by 8. AV. 
Burnham) ; Alexander Wm, lioherts, Mathematical Master, Alice, 
Lovedale, Cape Colony (proposed by David Gill). 

The Meeting closed at a quarter past nine. 



ROYAL METEOROLOGICAL SOCIETY. 

Tile Annual Meeting of this Society was held on Wednesday 
evening, January 17th, at the Institution of Civil Engineers, 
25 Great George Street, "Westminster; Dr. C. Theodore Williams, 
President, in the Chair. 

The Council, in their Report, stated that the Society had made 
steady and uninterrupted progress during the year, there being an 
increase in the number of Fellows, and the balance of income over 
expenditure Ixing greater than in 1892. They also reported that 
Dr. C. Iheodore Wi'liams, previous to vacating the office of Presi- 
dent, had expressed a desire for the formation of a fund for carrying 
out experiments and observations in Meteorology, and that he* had 
generously presented to the Society the sum of JSioo to form the 
nucleus of a Research Fund. 

The President, in his valedictory address, gave an account of 
the climate of Southern California, which he made most in- 
teresting by exhibiting a number of lantern shdes. In the autumn 
of 1892 Dr. Williams visited this favoured region, chiefly with a 
view of investigating its present and future resources and its 
suitability for invalids. After describing the entrance into Cali- 
j'ornia from Utah and Nevada, the general geography, and th< 
mountain ranges, he pointed out that the mountain shelter i 
tolerably complete and that the protected area consists of (i) va 
leys, chiefly running into the coast range from the sea and risir 
to Aarious elevations, such as the fertile San Fernando and Sr 
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Gabriel valleys, or else (2) more or less extensive plains, as those 
oF Santa Aiia and San Jacinto. Southern California is subdivided 
i:ito two portions, eastern and western, hj the Sierra Nevada and 
iis spurs, the San Gabriel and San Bernadi no mountains. The 
climate of the eastern portion, which is an arid region, is very dry, 
very hot in summer and moderate in winter. The climate of the 
western portion has three important factors, viz. (i) its southern 
latitude ; (2) the influence of the Pacific Ocean, and especially 
of the Kuro Siwo current, which exorcises a similar warming 
and equalizing influence on the Pacific coast of North America as 
the Gulf-stream docs on the western coasts of the British Isles 
and Norway; and (3) the influence of mountain ranges — these 
affording protection from northerly and easterly blasts, and also 
condensing the moisture from the vapour-laden winds blowing, 
from the Pacific. Dr. Williams then gave particulars as to the 
temperature and rainfall at Los Angeles, San Diego, Santa 
Barbara, and Kiverside. Prom these it appears that the climate of 
f^outhern California is warm and temperate, and, on the whole, 
equable, with more moisture than that of Colorado; and that it 
is a climate which would allow of much outdoor life all the year 
round. 

Jilr. R. Inwards, F.E.A.S., was elected President for the ensuing 
year. 



Telescope Mountings and Domes, 

I)URING last summer Prof. W. H. Pickering, of Harvard, spent 
Some time on this side of the Atlantic and visited several 
observatories in England and on the Continent. He gives some 
i inpressions derived from his experiences in an article under the 
sxbove title in Astronomy and Astro-Physics for January, from wliich 
"fche following extracts are taken. 

Writing of the methods of controlling the driving-clock of an 

equatorial telescope, he says : — " There is a very convenient device 

of general application which is employed at Greenwich, but whose 

iDearing in the present instance does not at first sight appear. 

^When it is wished to correct the error of the standard meantime 

c-lock, it is not done by adding or removing small weights from a 

Scale pau, as is customary at many observatories. Instead of this 

"there is attached to the front of the pendulum of the clock a 

vertical permanent bar magnet, measuring 5 x | X J inches. Just 

below the magnet is placed a helix attached to the clock case. It 

is connected with a battery of eight Ledauche cells, and has no 

iron core. By passing a current through this helix in one direction 

or the other the error of the clock can be changed by six seconds, 

inside of one hour. In talking this matter over with Mr. Douglass 

afterwards it appeared that this arrangement might be adapted to 
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the control clock of an equatorial. It would probably be best in 
order to change the rate more rapidly to employ two helices, one 
above and one below the magnet, and to furnish them with iron 
tores. By this arrangement no slow motion screw and no ' mouse 
control ' would be necessary. An electric current would merely 
be passed through the helices the intensity and direction of whii-h 
could be varied by turnine: a switch held in the hand. Like the 
' mouse control ' this adjustment would never come to an end, 
and it would have an advantage even over it in one respact. If 
in following a sbar we found that it was gradually leaving the 
crosswires, we should not be obliged to continually bring it back 
again every few minutes, as soon as we were able to detect an 
appreciable error in its position. AVe should do better than that. 
We could pass a slight current through the coils and change the 
rate of the clock, so that no error of position should occur, — and 
this without disturbing the driving mechanism in the slightest 
degree. It seems to me that we have here a new principle of 
following, — instead of constantly correcting the error of the clock, 
as the star varies its position, we merely correct the clock rate.'* 
This seems a useful suggestion : as a mere detail, a rheostat or 
other apparatus should be added for varying the current sent 
through the coil. 

Prof. Pickering also makes some suggestions for the construction 
of a telescope building and dome as follows : — " They are particularly 
adapted to the mounting of a large telescope, but some of them may 
perhaps be of use in the case of a smaller instrument. It seems 
to me that the cheapest and lightest form of building that could 
be erected to cover a large telescope would be built upon the plan 
of a large railway depot. In figure 7, which is a plan of the dome, a 
steel ring is first laid to form its base. On this a series of parallel 
steel arches are erected of suitable sizes. These are united and 
braced by a series of cross ties giving the structure its tinal form. 
For small domes wood could be used as a substitute for steel. The 
whole is then either covered with sheet metal, or perhaps better 
still with galvanized iron netting. Finally the netting is covered 
with water-proofed canvas. It has been found at Green \a ich that 
netting covered with papiermache stands the climate very well, and 
we have found in Cambridge that thesame is true of canvas stretched 
iipon wood. It therefore seems that a covering such as is here 
suggested might withstand very well even the rigors of a northern 
climate. The shutters of the dome should slide horizontally 
according to the Hough or Warner, Swasej' plans. The dome 
should be mounted upon a cylindrical iron framework, covered 
with one thickness of sheet iron. It is almost universal in Europe 
to mount the domes upon a heavy base of masonry, which collects 
and retains the heat well into the night. This principle seems to 
me to be radically wrong. We have gone to the opposite extreme 
at Harvard, the buildings sup])orting the later domes consisting 
of a light wooden frame\> ork covered with a single layer of thin 
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sheathing. Our experieace there and particularly at Arequipa, I 
think fully justifies our method of reasoning. 

** Permanently attached to the side of the dome, opposite the 
shutter, should be placed the curved rails on which the chair is to 
be raised and lowered. The chair, so-called, is a large structure, 
more nearly comparable to a small room, or perhaps better still to 
a theatre box. It is furnished with an invalid's reclining rolling 
chair with book rack attached, for making observations near the 
zenith, with several ordinary chairs, a case of drawers for eyepieces, 
etc., a table and book-shelves for a recorder, mean and sidereal 
clock dials controlled electrically, and with suitable sounders which 
can be thrown into the circuit when desired. The motions of the 
dome, shutter, and chair,. which latter is partly counterbalanced 
by weights moving upon the opposite portion of the dome, are all 
necessarily moved by an electric-motor, which may be controlled 
from the chair. The telescope would be clamped in right ascension 
by the pressure between an electro-magnet and its armature. The 
clamp could thus be instantaneously applied." 

This obser^'ing box is ideal, but at first sight it looks as though 
there would be mechanical difficulties in the way of attaching such 
a massive construction to the light dome on the light foundation 
that Prof. Pickering suggests above. Anything attached to the 
dome is of course almost impossible with an Eughsh mounting, 
for it would be liable to foul the piers ; and even ^^'ith a Grerman 
mounting it would be necessary to move telescope and dome 
together to avoid fouling. As regards the iron framework, is it 
not hkely that this would get so hot during the day as never to 
cool down at all ? The interior of a dome built on masonry is 
usually quite cool even in the daytime. 

The suggestions of Prof. Pickering and those of Prof. Harkness 
on designing instruments by differential equations, which we print 
on p. 88, are, however, well worthy of the fullest consideration, 
and we shall hope to elicit something in the way of comment from 
3Ir. Maw and our other readers skilled in such matters. 



Selenographical Notes. 

Tbiesnecker and the Eills. — Notwithstanding its favourable 
position in a region abounding in interesting detail, this prominent 
little ring-plain, with its complicated rill-syst^m, receives far less 
attention from lunar observers than it deserves. It is true that 
Jdadler made it the subject of a separate chart, and that Schmidt 
mapped its surroundings with special care, yet no one can devote 
a few favourable nights to the observation of the neighbourhood 
\iithout discovering that very much remains to be done before it 
can be said that we possess even a tolerably correct represenfation 
of this particularly noteworthy part of the Moon's surface. 
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Triesnecker occupies the highest part of the Sinus Medii, 
standing in the midst of a district which, irrespective of the 
evidence afforded by the clefts, bears unmistakable signs of dis- 
turbance in the form of corrugations and inequah'ties in the sur- 
rounding surface. If observed under a morning Sun when the 
long, of the terminator is about i° west of the central meridian, 
the ruggedness of the ground on the north and east is prominently 
displayed. At this phase, also, the ring presents a very striking 
aspect, resembling a breached cone \\dth a wide opening towards 
the north. This apparent gap in the border has, however, no real 
existence, and is merely due, as is so often the case with other 
formations, to the shadow ot* a loftier portion of the wall obscuring 
a section Jaaving less altitude. The rim of Triesnecker, in fact, 
appears to be perfectly continuous, and exhibits no visible breaks 
or passes, and only a longitudinal valley on the east (not shown in 
the maps) which does not interfere with its continuity. An inner 
ring or terrace, conspicuqus under a higher Sun, is, however, even 
more broken up into sections than is indicated by Schmidt. 
Under the conditions just specified, the shadows thrown by the 
border, those of the spurs and buttresses associated with it, and 
of the neighbouring ridges are very remarkable and suggestive. 
One of the most prominent of the latter, sweeping northwards in 
a bold curve from the west side of the apparent gap and forming 
a distinct lino of demarcation between a low-lying and loftier 
region, seems to point to the existence " of a fault" in connection 
with the ring-plain. The peculiar form of a shadow of a spur 
from the south-east wall in a line with this feature tends to support 
this supposition. 

The rill-system of Triesnecker is certainly the most interesting 
on the Moon's visible surface. The only other pystem which at all 
resembles it is that associated with the little ring-plain Ramsden. 
In both we have the peculiarity of clefts radiating from common 
centres, but the Eamsden group cannot be compared as regards 
number and intricacv with those under consideration. In one of 

•» 

his articles on Lunar Formations in the ' EngHsh Mechanic,' Birt 
likens the Triesnecker rills to an " inverted river-system," a simile 
which will commend itself to all who have sec n them under favour- 
able conditions; for in many instances they app ar to becoae 
wider and generally coarser in approaching higher ground. The 
discrepancies in the published representations of them are more 
pronounced with respect to that part of the system which lies 
north-west of the ring- plain {i. e. between it and Hyginus) than 
elsewhere. Both in Madler's special chart and in Schmidt's and 
Neison's maps the two principal southern clefts (/3 and f in 
Neison's Map 1\.) running from Ehseticus A and from the 
mountains north of Khseticus respectively to a point near the foot 
of the west wall of Triesnecker, together with a connecting cleft 
about" midway, are shown without any notable difference. /3 and Z 
are not difficult. I have seen them easily in a 3i-iu, achromatic. 
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and it seems very strange that Schrofcer should have overlooked 
the coarser portions of them. The connecting rill is miicli 
more delicate. lu the maps just referred to it is drawn as making 
a junction with f and not extending further towards the east. 
Oil April T4, 1883, 8**, however, I traced it for a considerable 
distance in this direction, and in an excellent sketch of the rills 
by M. Gaudibert (' Journal of the Liverpool Ast. Soc' vol. iii. 
pfc. 1, p. 20) it is also drawn thus. A plate in Klein's ' Durch- 
rausterung des Himmels/ p. 200, shows it as originating a long 
way west of (3 and, after crossing this cleft and ^, extending east- 
wards and ending in a fork. I have tried in vain to see this 
western branch, but Gaudibert draws one a little north of the 
point of crossing which possibly represents it. All the drawings 
I have made of the Triesnecker clefts agree in showing the more 
w^esterly of these features, north of the ring-plain, as really con- 
sisting for a great part of its length of two distinct slightly curved 
furrows, closely parallel, the more easterly of these objects running 
a little to the east of the large crater a south of Hyginus, thus 
according with Schmidt's representation of them, but being utterly 
at variance with Madler's and Nelson's. The other clefts north 
of Triesnecker, as shown by Schmidt, lie mostly in narrow valleys 
trending in a northerly direction from this formation. They are 
nearly all of a very delicate type, a circumstance which accounts 
for the striking want of agreement, as regards their location, in 
the maps. There is a row of four hillocks on the north of Tries- 
necker, forming, roughly, a tangent to the border, which is alwavs 
more or less prominent under a low angle of illumination. The 
most easterly of these features was seen by me as a distinct 
craterlet at 6^ on November 28, 1881, and on two subsequent 
occasions. I suspect they are all of the same character, though 
Schmidt shows them as circular mounds. On April 11, 1886, 
8** to 9^ 10"*, I traced the cleft <f round the eastern slope of 
Rhneticus. It follows the curve of the ring and ultimately runs 
along a spur projecting from the south wall of the formation. 

Beaumont House, Shakespeare Road, ThOS. Gwyn ElGER. 

Bedford, 1894, Jan. zo. 



Large Detonating Fireball. 

Ox Jan. 25, at 10^ I "*, a slow-moving fireball of the most brilliant 
kind was observed by Mr. Denning at Bristol, by Mr. Wood at 
Birmingham, and by many other observers in various parts of the 
country. The fireball illuminated the cloudy sky with a series of 
vivid flashes, and divided into fragments before its extinction. 
At Worcester, Droitwich, and other places in that locality, the 
detonation shook the houses and rattled the windows so violently 
that people rushed out of doors in an alarmed state. At Ash- 
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church, near Tewkesbury, GHos., there was a report like a clap of 
thunder, and people thought there was an earthquake, .as there 
was a perceptible oscillation for a few seconds. At Birmingham 
the report followed the meteor's disruption by 3 minutes, according 
to two independent observers. Mr. Denning finds that at its 
explosion the fireball was only 16 miles above a point 4 miles N. 
of Ashchurch, and that the earth-point was 35 miles further on, 
in the path terminating at Swindon. The fireball was probably 
seen when crossing above Chester at a height of 58 miles, and it 
passed almost vertically over Droitwich and Worcester at a height 
ot* about 23 miles, finally collapsing, as already stated, when N. oE 
Aeh church. The radiant-point appears to have been near 
a Cephei ; but the observations are nol} quite accordant in their 
indications. W. F. Dennixg. 



CORRESPONDENCE. 

To the Editors of ' Tlie Observatory.^ 

Present Value of Lunar Photography. 

Gentlemen, — 

It is of course largely a matter of opinion as to what may 
be considered to be an under-estimate of the value of such a thing 
as photography when applied to selenography. I should like, 
howeyer, to mention that the opinion on this point, to which 
Mr. Elger takes exception ('Observatory,' No. 210, p. 49), was 
not formed hastily or without due consideration for the latter s 
various contributions on the subject. But these, important and 
interesting as they always are, have usually given me the impres- 
sion, whether rightly or wrongly, that in the opinion of their 
author, the results of lunar photography are distinctly inferior to 
visual observations as regards the detection of minute or delicate 
objects of every hind — so much so, indeed, as to make a telescope of 
say 4 or 5 inches aperture capable of showing visually practically 
everything indicated by the best photographs. It may be well to 
state that I am quite in agreement with Mr. Elger as to the 
" desirability of exercising a little philosophical caution before 
accepting as actual lunar structure everything displayed in these 
very beautiful pictures." Photographic defects are in fact at the 
present time far too common. But it it possible to carry this 
principle too far, so as practically to accept nothhuj unless it has 
been actually confirmed by visual observations. Whereas the 
only crucial test of the existence of a photographic detail must be 
found in photography itself. 

Whilst on this subject I would draw attention to an important 
division of selenography, in which photography can be of immense 
assistance at the present time: that is, the division concerned 
with the determination of the positions of lunar objects. This 
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branch of selenography, it must be confessed, is ot prps?iit in a 
very imperfect state. The poiuts o£ the first order of Mueller n.ro 
far too few in number, and most o£ them lack the di^pree of accu- 
racy wbii-h modern requirements demand. The majority of the 
exifting positious were dBterriiined many years ago by raeana of 
small telescopes, sometimes even unprovided with clockworli. In 
work of this kind photograpby has pecuhar advantages, Notonly 
can the measures be made with the accuracy of the best modern 
micrometric work, but the InboiLr of calculation would be consider- 
Sibly rednced. Por many of the necessary reductions, when once 
made for any particular plate, «ouid serve for the determination 
oE any number of positions. It would probably be advisable in 
work of this kind to measure from the t^o standard objetts Mani- 
lius and Mosting A, as suggested by Mr. Neville on p. 543 of his 
work on the Moon, instead of from the Moon'a limb; as thereby 
aiiy uncertftiaty as to the amount of photographic irrndialion 
would be avoided. It would probably alfo be advisable to impress 
the plates intended for this purpose with some form of r^ieau, to 
guard against any distortion of the film. 

Yours faithfully. 

West Brighton, 1894, Jan. 17. A. Stam.F.Y WlLLIAMS. 



Xomtnciatiire of Jupiier's Salelllles. 

Gentle MEN, — 

AVith reference lo Mr. Iivnn's remarks on this subject 
there is evidently a difference o! opinion as to the utdily of re- 
taining and employing the names given by Simon Murius to tlw 
satellites of Jupiter. Prof. Toung takes an affirmative view of 
the case, or he would not have used the names ■ and I presume 
that Dr. Downing entertains a simitar opinion, for he pointedly 
refers to Jupiter's satellite Cnllisto without giving the Roman 
numeral (see ' Monthly Notices,' Nov. 1893, p. 25). For my own 
part 1 must confess to a preference for specilic titles rather than 
numbers, as their general adoption would be consistent with the 
plan followed in regard to the satellite systems of Mars, Saturn, 
and Uranus. Galileo's claim as the (irst discoverer of the satellites 
is incontestable, and cannot be aSocted by the acceptance of the 
nnmes suggested by Marius. That three of these names haie 
been applied to planetoids shows bad judgment on the part of 
those who selected them for that purpose, and the same may be 
Eaid with reference to the naming of No. io5, for it was scarcely 
ad\-i''abiB to call it Dione, thus initiating a source of confusion 
vith yaturn's fourth satellite. Nor was it desirable that the 
]>ames of BeierH,l of the Pleiades should be given to |jlanetoids, as, 
for example, Maia (66), Electra (130), and A.sterope {233). This 
repetition ought to have been specially avoided as likely to intro- 
duce complications. 

1 believe the opinion is gaining ground that the Jovian satellites 
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should be called by distinguishing names, and it would be satis- 
fiictory, in view of this eventutility, if the discoverer of the fifth 
satellite selected a suitable title for it. 

Yours faithfully, 
Bristol, 1894, Jan. 8, W. F. DbnniNG. 

Gentlemen, — 

I most heartily concur with Messrs. Freeman and Lynn in 
their deprecation of any change in the designation of the four 
familiar satellites of Jupiter. These bodies have been, practically, 
universally known as Satellites I., II., III., and IV. from time 
immemorial, and to change this most simple description (at once 
the easiest to remember and the expression of a physical fact) for 
mythological nuncupation seems to me to be the merest pedantry. 

There appears to be a recent tendency to alter celestial nomen- 
clature simply for the sake of alteration. Take, as an illustration, 
the planet Mars, certain regions of and markings on which were 
widely and familiarly known to all areographers by the names 
given to them in the maps of Proctor, Green, and other recognized 
authorities. All this has been upset by Signer Schiaparelli, with 
his most cacophonous re-naming of the principal features of the 
planet, which it takes a very long time to learn, is so easy to 
forget, and which, but for the invaluable globe constructed by 
M. Jffiesten, of the Belgian Eoyal Observatory, would render some 
of the more recent descriptions of the surface of Mars unintel- 
ligible to a large i)roportion of observers. 

It is very easy for any possessor of Lempricre's Dictionary to 
earn a cheap reputation as a classical scholar by affixing the names 
of those " Heathen Gods and Goddesses," w^ho (as Byron hath it) 
*'wont without their pantaloons and bodices," to planetary detail. 
But let us, whose sole end is the service of astronomical science, 
take heed to the good old motto " Stare super vias antiquas,*' and 
set our faces against change merely for change's sake. 

Faithfully yours. 
Forest Lodge, Maresfield, Tckfifild, A\^ILLIAM NoBLB, 

Sussex, 1894, Jan. 8. 

GENTLEMEIf, 

As my friend Mr. Freeman remarks, I had overlooked that 
not only lo and Europa, but Callisto also, have been appropriated 
as names of small planets, showing the general feeling of 
astronomers that Mayr's suggestion of them as names for Jovian 
satellites should not be recognized ; for names which do not dis- 
tinguish without the addition of other designations are of little 
value. 

Galileo's own suggestion of individual names for the satellites 
from members of the Medicean family has also been generally 
rejected ; and it seems to be an established principle in modern 
times that earthly patrons are not to be exalted to the skies by 
astronomical discoverers. One does not see why it should not be 
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sufficient to call the old four the Galilean satellites, with the 
original numbers (which have almost become equivalent to names) 

L, II., ni., IV. 

With regard to the new satellite, we are on different ground. 
One lives (and we all hope he may long live to enrich astronomy 
still further) who has an undoubted right to name it. Mr. Free- 
man suggests to call it provisionally the B satellite of Jupiter, 
partly apparently because B is the initial of Prof. Barnard's name, 
and partly because it would be appropriata if it turns out that 
there is another satellite (in that case to be called A) still nearer 
to Jupiter. But supposing there be another farther from Jupiter 
and yet within the orbits of the Galilean satellites ? 

The curious empirical progressions developed by M. Gaussin in 
iS8o (see ' Coraptes llendus/tome xc. p. 518) do not seem to have 
attracted much attention in this country. He expresses the suc- 
cessive distances of the planets from the Sun and of the satellites 
from their primaries by the formula a=^aJc*% where Jc is the mean 
geometrical proportion for the secondaries, n has its successive 
values as an exponent, and a is taken so as to be not far from 
unity (in the case of the planets he finds it almost exactly unity). 
Where w is unity he takes the corresponding distance to be that of 
the satellite (or planet) nearest to the centre of the system. If a 
gap occurs, it indicates the place ot* a body not yet discovered. 
In this way he finds that the first Galilean satellite of Jupiter is 
really the third in the progression, but that the three others are 
afterwards continuous. It must be remembered that this was 
written before the discovery of Prof. Barnard's satellite, and that 
it points to two interior to the Galilean, one of which wonld 
nearly correspond in distance to the new fifth and the other would 
be exterior to it, the distances of these two from Jupiter being 
approximately 2*19 and 3'6o in terms of the semidiaraeter of the 
planet. The former is remarkably near the distance of the satel- 
lite discovered in 1892, and gives some probability to the existence 
of another exterior to it, which we must suppose to be still smaller 
or, at any rate, fainter, as it has not yet been seen. Should Prof. 
Barnard discover such a one, we might provisionally designate the 
two interior satellites Barnard I. and II., and it would be a con- 
siderable confirmation of M. Gaussiu's theory, which, I may add, 
makes Ariel the fifth satellite of Uranus and Mercury the eighth 
planet in order of distance from the Sun. 

Tours faithfully, 

Blackhcath, 1894, Jan. 12. W. T. LykN". 

Mr. Tebbiitt and the Tra^isit of Venus, 1874. 
Gentlemen, — 

in the ' Observatory' for October 1893, p. 361, under the 
heading *' Observatories,'' you refer to Mr. Tebbutt's complaint 
that his \^ork was not referred to in what he incorrectly calls 
JVir. llusseirs Government lieport of the Tramit of Venus, 1874. 
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I was not siirprisBd that Mr, Tebbutt sfiould make fiia com- 
plaint after my experience of others wbicli have pone before ir, 
but 1 was sisrprised that you, with the book iu (juestion befora 
you, Bhouiil aak for an exjilanation. 

The work is not a Government Report of the Tmnsit of V^enu* 
in 1874. in which Mr. Tebbiitt is " denied the right to be styled th 
New South Wales observer," hut it is a Iteport of the " Otwerva- 
tions of tjie Transit of Venus mnde at stations in New South 
Wales wndef tlie direction of H. 0, Husse!!, Govt. Astronomer," 
in. whiuh it would obviously have been impossible to include 
Jlr. Tebbutt's work, for he acted quite independently of me both 
ill observing anil publication. Others besides Mr. Tebbutt, who 
observed in lliia colony, were necessarily passed over for the same 
reosoa; 1 had no right to include their work in a report which 
ffus never meant to include all that was done in New South 
Wales; and in order that there ahonld be no misapprehension, I 
sfftttHl in the most conspicuous place in the book that it referred 
to those ■under my (Urtction, Yours faithfully. 

Observatory, Sydnpy, 1893, Not. ij, H. C. KCSSELL. 

[We think that if Mr. Hussell will refer again to the ' Observa- 
tory' for October 1893, he will find that we scarcely ventured to 
" ask for an esplanation." Since, however, he has offered one, we 
feel bound to say that after reading his letter, and looking o^in 
carefully at the volume in question, we sympathize \\-ith Mr. Tebbutt. 
—Ens,] 

The Royal Astronomical Sociehj Club. 
Gektuimen, — 

Could yon kindly find space in your mnga/.lne for the 
followmg announcement, which i wish to bring to the notice of 
Fellows o£ the Society ?— 

" The Members of the Eoyal Astronomical Society Club intend 
dining together at the ' Criterion,' Piccadilly Circus, after tlie 
Annual Meeting of the Royal Astronomical Society on Feb. 9, and 
will be glad to have the company of any Fellows of the Society 
who may wish to join them. An intimation of such intention to 
Dr, Common would be welcome. The dinner will be on the table 
at 6 o'clock, and the cost, including wine, will be twenty ahillmgs," 
I am, Gentlemen, 

Tours truly. 

A. A. CoMMOif, 
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[Continuod from p. 54,] 

Phaq (University). L. Wemflc—The exquisite photographs of 
the Moon taken at Lick impelled Prof. Weinek to giio increased 
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attention to his drawings, the result being that he devoted 
332*5 hours in 1892 as against 296*25 in 1891. The greater part 
of this time was given to the walled plains of Vendelinus and 
Langrenus. The latitude observations according to the Talcott- 
Horrebow method began in 1891 were continued in 1892 to May, 
when the correspon£ng observations in Honolulu were ended. 
In all 506 pairs were observed. The great sun-spot of Feb. 1892 
received great attention. For the lunar eclipse of May 11 the 
6-inch was utilized in observations of the passage of the Earth's 
shadow over a large number of lunar formations, and for the 
occultations of stars 4091, 4093, 4095, and 4099. Similar work 
was done during the lunar eclipse of Nov. 4. The occultation of 
Uranus by the Moon was observed on 1892 March 16. A number 
of other occultations were observed throughout the year, as well 
as the phenomena of Jupiter's sateUites. Positions of Comet 
Holmes were secured. Time-service. Meteorology. The publi- 
cations of the observatory in 1892 were 

1. Magnetische und meteorologische Beobachtungen, 1891 ; 

2. Astronomische Beobachtungen in dem Jahren 1888-91. 
The latter contains a number of plates exhibiting some of 

Dr. Weinek's lunar drawings. 

Steassbitbg. E. Becker, — Work with the 1 8-in. refractor was 
hindered for two months during the repairing of the dome. 
Observations of Comets 1891 II. (Wolf), 1892 I. (Swift), 1892 11, 
(Denning), 1892 III. (Holmes), 1892 IV. (Winnecke), Brooks 
(Aug. 27), Barnard, Brooks (Nov. 19), besides 

115 determinations of positions of nebulaB. 
47 „ „ comparison stars. 

3 „ „ planet Thule. 

The Rep sold meridian-circle was used for stars in zone —2° to 
—6°, for fundamental stars, and for the Moon and planets (a 
fairly good series). Equatorial and polar diameters of the Sun 
were obtained with the helio meter. A series of observations for 
variation of latitude in connection with those at Prague, Hono- 
lulu, &c. were made. Drawings of Mars during opposition. 

TuEiN. T, Porro. — This observatory possesses an t i-in. refractor 
by Merz, which is optically of fine quality, but is badly mounted. 
There is also a 3|-inch Eraunhofer, used for observations of 
variable stars. Apparently little, if anything, is done with the 
larger instrument. Time determinations. Meteorology. 

Upsala. N. C, Duner, — A new refractor has been installed. 
It has two objectives — one for ordinary work of 36 cm. and 
5*3 metres focal length, the other 33 cm. aperture and 47 metres 
focal length for photographic work. The illumination is by electric 
light. No observations have yet been made. With the 162 mm. 
refractor numerous observations of variable stars have been made. 
The ordinary transit- and vertical-circle observations have been 
oontinued. 

VOL. ivn. H 
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Wins. L, de Ball, — This is it private observatory foimded by 
M. Edler yon Kuffner. It poBsesses a lo-incb refractor, properly 
equipped with position- and ring-iuiero meters, helioscope, Airy'a 
double-image micrometer, and a small spectroscope ; a 6-incli pht 
tographie refractor, with apparatus for measuring the plates ; a 
4^-inch meridian-circle ; a transit in the prime vertical ; and two 
clocks and two chronographs. In 1894 a 4-ioch beliometer is to 
be added. The electric light is being installed. Zone observations 
—6^ to —10°. With the 6-inch photographs of the following 
were secured: — G.C. 584, 1166, 1295, 1360, 4346, 4361, 4367, 
and 4437. The reduction of the measures is not yet complete. 
The observatory and staff have been extended greatly during the 
past year, 

Zurich. Riidalf IFo^f,— Observations of sun-spots and col- 
lections of sun-spot statistics. Dr, Wolf has now been 43 years 
engaged on this subject. His results for the last two years are : — 
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Hakvaud College. Extracts from Prof. Picbekinu's lieport 
for the year ending October 31, 1893, — The most important event 
to be mentioned in the present report is the completion of the new 
fire-proof brick building, and the transfer to it of about 30,000 
stellar photographs. The second expedition to our Peruvian ' 
observing-statioD has returned, and the tliird expedition has begun I 
work sncceaafidly. The entire income of the Paine Pund, one of I 
the largest gifts ever made to astronomy, is this year for the first 
time available for the use of the observatory. The expense of the 
second Peruvian expedition proved much greater than wna antici- 
pated, and has caused a considerable deficit in the Boyden Fund. 
The expenses for publication which are to be paid from the 
unrestricted portions of the income of the observatory are likely 
to be large in coming years, and if possible a portion of the income 
should be reserved for a building fund, which will soon be required 
if the observatory maintains its present rate of growth. The 
observatory was represented at the Chicago Exiiibition by a col- | 
lection of about 250 photographs, and portraits of Bond, Puino, | 
Boyden, and Draper- 
Variable stars, Jupiter's satellites, comets, aud meteors were 
observed with the equatorials, and the reduction of the meridian 
work is progressing favourably. 

MeriOAan Photm^tfr. — &ood pi'ogress has been made in the 
reduction of the photometric ol^ervatione of the southern stars 



Feb. 1894. J 



Observatories. 



85 



inade in Peru by Profeaaor 3. 1. Bailey. A portion o£ the catn- 
logue U in type and the remainder is ready for the p "inter. 
"Observations have been made by the Director with the meridian 
ihofometer on nearly every clear evening during the past year. 
Jhe number of series is 107, and of separate photometric com- 
^ 46,272. The observations ordinarily last from seven to 
llaven in the evening; but last summer they were extended to 
me or two o'clock in the morning, in order to complete the obser- 
ration of the large number of stars in the Milky Way which can 
mly be observed at thaC season. The observing list contmns 
iboat 6000 stars, inclading the 4000 contained in the Harvard 
Photometry, which are thus reobserved. About three quarters of 
he observations required to complete this list, eaeb star being 
ibserved on at least three nights, have now been made. 

Henry Draper Memorial. — The number of objects having peculiar 
_ie<tea, which are annually discovered by Mrs. Fleming in her 
ixamination of the Draper photographs, has not diminished. The 
lost important of these objects is a new star in the const-el lati on 
onna, whose spectrum was photographed at the Arequipa station 
1 July 10, 1893, and of which no trace was visible on 13 plates 
Lken from June 6, 1889,10 June 21, 1S93. Its spectrum appears 
I be identical with that of the new star which appeared in Aim'ga 
1 December 1891. Seven variable stars — T Cassiopeite, S Gemi- 
onim, T Geminorum, S Virginia, V Bootia, B Piscis Australis, and 
Aquarii — in addition to the 47 previously announced, have the 
jdrogen lines bright in their photographic spectra. Three new 
roriables have been discovered this year by means of this property. 
The number of stars of the fifth type has been increased by 10, 
making the total number now known of these objects 55, The 
lydrogen line F has been discovered to be bright in the spectra 
If BD. — 13''-893, mag. 5'8, and - io°'i786, mag. 7-3. Ten stars 
bave been shown to have spectra of the fourth type. 

Boyden Department. — The second Peruvian expedition, under 
the direction of Professor W. II. Pickgiing, returned to Cambridge 
ut spring after BUCcessfuUy observing the Total Echpse of the 
fion on April 16, 1S93. Surveys were made which detennined 
^9 positions and altitudes of various points in the Sorata range 
Boliria and of Mt. Aconcagua in Chile. The most important 
iDOmJcal work undertaken was the study of the members of 
the solar system by means of the 13-inch Boyden telescope. This 
iaoladed a study of the lunar rills and of variable spots upon the 
"jon and ratalogues of them ; of the diameters of the satellites 
Jupiter, of their elongated shapes, the iuclination of their axes 
"ttm, their axes of rotation, their markings, and the determina- 
of the retrograde rotation of the first satellite ; also a study 
ttf die markings of the planet Keptune. A series of measurements 
la also made of the double star a Centauri, These observations 
aSrm the conclusion that the atmospheric conditions at Arequipa 
I particularly favourable for astronomical observations. lb la 
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extremely important that we should avail ourselves of the oppor- 
tunities thus afforded by erecting at this station a telescope of the 
largest size. If this cannot be done, a telescope of 20 or 25 inches 
aperture would add greatly to our present knowledge of the 
surfaces of the planets and of other objects for which great mag- 
nifying powers are required. It is hoped that this matter will be 
borne in mind by those who wish by their gifts to advance astro- 
nomical science. The number of photographs taken with the 
8-inch telescope was 250, with the 13-inch, 112. These numbers 
would be greater but that the cloudy season is included in the 
portion of the year here under consideration. 

The third expedition, under the direction of Professor Solon I. 
Bailey, began work on April 4, 1893. Since then 15 16 photo- 
graphs have been taken with the 8-inch telescope and 852 with 
the 1 3 -inch telescope. An eyepiece has been attached to the 
latter instrument so that the motion of the telescope may be con- 
trolled by an image formed by its own objective, thus dispensing 
with a finder. Very remarkable photographs have thus been 
obtained of the principal southern clusters. On a photograph of 
b) Centauri over 7000 stars were counted by Professor Bailey in a 
region 30' square. Two of these stars have been found to be variable, 
one being discovered by Mrs, Fleming, the other by the Director. 
Professor Bailey has shown that three stars are variable in the 
cluster 47 Tucanae. The images of the stars in these clusters are 
almost perfectly circular, although the exposure in some cases 
exceeded three hours. 104 photographs have been obtained with 
the 2|-inch Voigtlander doublet. The brightness of about one half 
of the stars south of declination — 30°, and brighter than the mag- 
nitude 6*3, has been determined visually. 

Until recently the highest meteorological station in the world 
has been that established by this observatory on Mt. Chachani at 
an elevation of 16,650 feet. After making a careful examination 
of the volcano El Misti, Professor Bailey has succeeded in estab- 
lishing a station upon its top at an elevation of 19,200 feet. A 
path has been constructed by which mules have been led to the 
summit, and beside the meteorological shelter a wooden hut has 
been built upon the summit. A survey of the craters has been 
made, and a stone hut has been erected on the side of the moun- 
tain at a height of 15,600 feet. The temperature, pressure, 
moisture, and the velocity and direction of the wind are now 
being recorded at the summit station by self-registering instru- 
ments. The sheets are changed at intervals, thus giving a record 
of atmospheric conditions at a height hitherto unattempted. The 
use of beasts of burden at these heights offers an opportunity in 
the future of carrying instruments and conducting experiments at 
altitudes heretofore regarded as inaccessible for these purposes. 
The mountain as seen from every direction is an isolated sharp 
peak. It is therefore especially suited for the study of the upper 
atmosphere* 
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The Brtice Photographic Telescope is now nearly completed, and 
photographs will be taken with it in a few days. So far as can 
be judged at present it seems likely to accomplish all that has 
been expected of it. The brick building with sliding roof to 
contain this instrument is finished, and a large part of the 
mounting is in place. 

U.S. Naval Obseevatory, Washington. Extracts from the 
Eeport of the Superintendent. — " On May 15, 1893, the old Naval 
Observatory, Twenty-third and E Streets, "Washington, D.C., was 
formally abandoned as an observatory and the new site on George- 
town Heights, "Washington, D.O., officially occupied. 

*'0n October 2, 1888, a contract was awarded by the Navy 
Department for the erection of the buildings for a new Naval 
Observatory, with necessary offices for observers, stipulating that 
the work should be performed by April 2, 1890. This contract 
was extended from time to time until forfeited on September 8, 
189 1. After the preliminaries of inventory, valuation, and 
advertisement, a new contract for the completion of this work 
was entered into on February 16, 1892, which provided that the 
buildings should be finished by June i, 1892. This time was, 
however, extended until February 11, 1893, when the buildings 
were accepted by the Government. 

" During the progress of the construction of these buildings 
amongst other contracts were : for repairing and remounting the 
great equatorial (26-inch) and its accessories, including observers' 
elevating platform ; for repairing and remounting the meridian 
circle and its accessories ; for repairing and remounting the transit 
instrument and its accessories ; for repairing and remounting 
the prime vertical transit instrument ; for furniture and gas or 
electric fixtures for main building, great equatorial building, clock 
buildings, transit houses, boiler house, and magnetic buildings ; 
for a new meridian circle (6-inch objective). 

" Few observations of the heavenly bodies have been made since 
my last annual report, as all the principal instruments were 
undergoing repairs. The naval officers, assistant astronomers, 
and computers have been engaged in supervising and inspecting 
instruments and their accessories while being dismounted, repaired, 
transferred, remounted, and adjusted ; in establishing the posi- 
tion of the new Naval Observatory (latitude 38° 55' i4"*68 north, 
longitude 5^ 08™ 15*71 west of Greenwich), and in the reduction 
and preparation of the observations on hand." 

The above notes are from the report of F. Y. McNair, Captain 
U.S. Navy, Superintendent of the Naval Observatory. The 
remaining notes are from Appendix B of the Eeport, by Prof. 
Harkness : — 

" The building of the new mountings for the 12-inch and 26-inch 
telescopes, and the reconstruction of the prime vertical transit 
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inotrument, were effected under my supervision as inspector, and 
I have prepared the detailed specifications for the new 6-inch 
transit circle. 

" Starting from very small dimensions, astronomical telescopes 
have grown until the weight of the machinery which carries them 
is now reckoned in tons. So long as the parts were small it 
sufficed to proportion them by the eye, but when the polar axis 
attains the size of the screw shaft of an ordinary steamer it becomes 
necessary to have exact formulae^ similar to those used in the de- 
signing of steam engines. No such formulse were available, but 
the Observatory library contains drawings and descriptions of 
nearly all the great telescopes ever made, and by a careful study 
of them I succeeded in making formulflB which readily give the 
dimensions of all the principal parts of an equatorial mounting of 
any possible size. The question which gave me most trouble was 
the determination of the proper thickness for the steel plates of 
the telescope tubes. No general integral can be found for the 
differential equations which express these thicknesses, and an 
expansion into series does not give suflSciently accurate results, 
but I finally succeeded in arranging a method by quadratures 
which is both simple and accurate. All the principal parts of 
our 12- and 26-inch equatorial mountings were designed in 
accordance with these formulae, the special coDiputations for the 
telescope tubes being in each case made by me, and copies of the 
formulae were subsequently given to the contractors. 

"Into both these mountings I have introduced one feature 
which I believe to be entirely new, namely, a pair of dials for 
indicating the right ascension and declination of the point in 
the heavens to which the telescope is directed. A dial indicating 
the right ascension has been used before, but so far as I know 
these telescopes are the first ever provided with declination dials. 
Heretofore the rough setting of large equatorials has usually been 
effected by means of coarsely divided circles situated, respectively, 
upon the polar and declination axes, but great difficulty is fre- 
quently experienced in seeing these circles at night, and in any 
event the hour angle of the object must be computed for setting 
in right ascension. With the new dials all these difiiculties vanish. 
They face the observer when his hands are upon the right ascen- 
sion and declination quick motions, they are brightly illuminated, 
they give the same degree of accuracy as the old-fashioned coarse 
circles, and as the right-ascension dial is moved by clockwork it 
shows the apparent right ascension of the telescope, together with 
its hour angle, and the right ascension of the meridian. Having the 
right ascension and declination of any visible object, the observer 
can instantly bring it into the field of the finder by setting these 
coordinates upon the dials ; and if he wishes to set closer than 
that, as, for instance, in the case of a faint asteroid, he can readily 
do so, because the eyepieces of the microscopes for reading the 
fine right-ascension circle are situated at the sides of the dials, and 
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the eyepieces of the microscopes for reading the fine-declination 
circle are close to the clamp and tangent screws at the eye end of 
the main telescope. All the movements of the instrument are 
controlled, and all the readings of the dials and circles are made, 
either "from the floor of the dome or from the eye end of the main 
telescope, thus enabling an observer to work alone without the aid 
of an assistant. For greater convenience in observing the Sun and 
Moon, I have introduced supplementary gearing into the driving 
clock by means of which the speed of the telescope can be in- 
stantly changed from sidereal to mean solar or mean lunar. This 
gearing was specially computed by me, and is so exact that if the 
telescope is running truly on sidereal time, when changed to a 
mean solar or mean lunar rate, the errors are, respectively, only 
o'3o of a second and 1*41 seconds per day. 

'* In planning the changes of the prime vertical instrument, my 
aim was to make the telescope perfectly symmetrical, and at the 
same time to preserve all the advantages for rapid handling which 
pertained to the old unsymmetrical form. This has been accom- 
plished by giving the telescope the form of an ordinary transit 
instrument, and so arranging the reversing carriage that it remains 
permanently in place, with its machinery wholly beneath the floor. 
A crane and telescope have also been provided for manipulating 
the level. The result is that the instrument can be reversed in 
about fifteen seconds, and an observer standing outside of the 
northern pier can make all the reversals and readings of the level 
without moving from his place. The test of actual use has proved 
the new instrument to be very convenient, and it is hoped that 
it will give rather more accurate results than the old form. 

" Before beginning to draw up the specifications for the new 
6-inch transit circle, I made an exhaustive study of all the de- 
scriptions of such instruments contained in the Ubrary of the 
observatory, and I embodied the information so obtained in a 
series of formulae for the determination of the sizes of all the 
principal parts of transit circles. The specifications for the new 
instrument are based upon these formulas, supplemented by all 
the information which I was able to obtain from a careful ex- 
amination of some of the best modern meridian circles." 



WoLsiNGHAM. — The very fine observing weather of last year 
caused the observations at Wolsingham to increase to such a 
number that it was necessary to stop observing in order to get the 
reductions up to date. Mr. Espin therefore in the summer took 
the opportunity of having his mirrors re-silvered, an operation 
which had not been done for some time. 

The record of work for the year shows : ( i ) the detection of 
489 stars with remarkable spectra, whose peculiarity had not been 
previously known ; (2) the discovery of fifteen nebulous objects 
not contained in the New General Catalogue ; (3) the detection 
of three new variable stars, and the confirmation of the variability 
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of four others; (4) forty-eight plates taken with the 8-inch 
photo-telescope. 

Five publicatioIH^ of work done in this Observatory have been 
issued during thfe year, in addition to the first volume of the new 
edition of ' Webb's Celestial Objects/ edited by Mr. Espin. 

The Observatory sustained a severe loss early in the year by the 
death of Miss Brook, who was a liberal patroness of the Observa- 
tory and herself an observer. 



PUBLICATIONS. 

The Story of the Stin *. — " All roads lead to Eome." The 
paraphrase of this remark applicable to Sir Eobert Ball's books 
seems to be, all titles lead to geometrical astronomy, explanation of 
eclipses, Nova AurigaB, variation of latitude, and Q-roombridge 
1830. We expected after seeing the title that this large book \ias 
to be devoted to a history and account of the facts known of the 
physical constitution of the Sun, but not until Chapter VI., 
which gives an elementary description of spectroscopy with 
photographs' of solar spectra, do we come to matter which is 
distinctly heliacal ; the first five chapters might equally well have 
appeared, and they have appeared, in any book on astronomy. 
Chapters VIII., IX., and X. are wholly solar, giving respectively 
the facts known about Sun-spots, Prominences, and the Corona ; 
but with reference to the first of these subjects we are of opinion 
that the statement on p. 148 as to the zones in which spots are seen 
is scarcely a good account of the phenomena. Prof. Ball gives a 
diagram of the Sun showing two zones, which exclude the equatorial 
belt, as showing the region in which spots are " particularly 
abundant," and says : " occasionally, especially in seasons of excep- 
tional solar activity, these limits are considerably exceeded." in 
a book professing to give an account of solar phenomena we think 
that the variation of the position of the spotted area, with the 
variation of phase of the sun-spot cycle, which is one of the most 
remarkable features in Solar Astronomy, ought to have had more 
space devoted to it : may we call the author's attention to a diagram 
pubhshed in the * Monthly Notices,' vol. 1. p. 10, exhibiting the 
results of fourteen years' work at Grreenwich, which shows, among 
other interesting things, that there are periods when one can 
predict with some confidence the appearance of spots on the solar 
equator. We may lay ourselves open to the charge of being 
prejudiced, but when we read on page 167 " our knowledge of 
Sun-spots in recent years is largely due to the extraordinary 
assiduity with which Signor Tacchihi has studied them at the 
Collegio Eomano," we, giving to Prof. Tacchini all the praise he 
deserves, cannot help asking why the almost complete record of 

* * The Story of the Sun/ By Sir Robert Ball, LL.D., F.B.S. OasseU and 
Co., Jjondon, 1893. Frioe zis. 
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aim-spots of the last twenty years mftile at the Koyal Obser- 
vatory should go with ita merits unsuns? Chapter XIV., on the 
Heat of the Sun, and Chapter XV., oq the Importance of Carbon 
in the Sun, in which Dr. G. Johnstone Stoney'a theory on the 
" Physical Constitution of the Sun" is given for the first time in 
a popular book, are the only chapters in which the constitution of 
the Hun is touched on ; the remninder of the book leads ns to 
stellar photography, stellar pftrallax, and Groomhridge 1S30. In 
fact the book is like others by Sir Robert Bait. And, while 
admitting the desirability of diffusing knowledge astronomical and 
otherwise, we are not sure that this is quite the sort of tbing 
expected from a Lowndean Professor. 



NOTES. 

Comet NoTEa. — Mr. C, L. Poor has contributed another pai>er 
to the ' Astronomicftl Journal' (No, 309) on Comet 1889 V. He 
finds that noue of the four larger sat«liitea of Jupiter can havt. 
sensibly affected its motion, hut the lifth may have actually 
collided with it. He examines the effect of the eilipticity of 
Japiter, and finds that in case of a very near approach it must be 
taken into account. The question of the identity of the comet 
with Lexell's cannot be finally settled till ita return in 1896. 

The Comet Bovdame-Qudnisset was seen at several observatories 
in November. The errors of Cerulli'a ephemeris are about i" in 
B.A. and 10" in N.P.D., showing that his elements are very 
nearly correct. The comet will still be of about the 13th luagiii- 
tnde in February, and an ephemeris (for Berlin midnight) may bf 
of use for the possessors of large iuatruuients : — 



i. Dflol. 



5---. 



1894. 
'eh. 13.. 



B.A. 



S. Dee!. 

6 42 



44 49 A 46 

37 30 5 24 

9 29 56 62 

The Astronomical Society of the Pacific have decided not to 
award the usual medal for thin comet, in consequence of the large 
number of independent discoverers. 

Dr. Kobold observed Swift's Comet (1892 I.) until 1893 hVb. 16, 
almost a year after its discovery. The places agreed closely with 
t>r. Berberich'a orbit. Dr. Berberich finds evidence of pronounced 
personal equation in the observations of this comet, which he 
ascribes to the complicated structure of the head. 

Brooks' Comet (c 1893) is beyond the reach of small instru- 
ments ; we give, however, a rough ephemeris for the beginning of 
February : — 
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Fab. 2 23 S8 4 61 42 

6 6 10 5S 6a i6 

lo o 24 20 58 56 

in the recent number oE ' Publications of the Aatrdnoinicat 
Society of the Pscifie' there is a description oy Prof, Campbell (jf 1 
the visible spectrum of tbia comet. Superposed on a feeble con- 
tinuous Hpectrum there are five bright banda, of which three are 
the hydrocarbon bands seen in nearly nil comets, but more sharply 
defined than usual. The other two are peculiar to this comet ; ' 
one probably belongs to cyanogen and the other possibly to 
hydrogen. A. C. D. C. 

MisoB Pla?iet Notes. — It has been decided to make the 
sequence of letters assigned proTiaionallv to new planets con- 
tinuous instead of beginning afresh each year. The following 
have been discovered in the last month, all by M. Charlois : — 
AQ. , . . Jan. 8 AB Jan, S AS Jan. 10 



We suggest the annexed diagram as explanatory of Prof. Schae* 
berle's geometrical theory of the apparent diatorfciou of shaduws of 
Jupiter's satellites referred to in our December number. Taking 
the plane of the paper as the plane of the ecliptic, and supposing 
Jiipiter to be in that plane, let the circle represent the planet and 
the Sun be in direction JS. The broad lines 
represent the shadow-cone of a satellite as it 
crosses the disk. Obviously the length of tlie 
shadow on the planet varies in lengtb, a, A, and 1 
a,6, being longer than ab, which we may call the 
normal length. Eemenibering that the shadows 
are seen projected at right angles to the line 
of sight, if the Earth be in direction JE, (7,fi, 
at the centre of the disk will be seen of its 
natiu^l length slightly greater than the normal, 
n,?ij will be contracted by projection less than 
it was previoualy increased, and will appear 
eloDgated, and a shadow a^h^ near the invisible 
terminator would bedimiuished by projection more 
than it had been previously increased, and hence 
would appear contracted. If, on the other hand, 
Jupiter be in opposition, that is, if the Earth 
tie in direction JS, these shadows ttjfi,, aji^, a.Ji, 
projected at right angles to the line of sight will 
he seen of normal length, We thus have Prof. 
Schaeberle's conclusions; when the planet is in 
conjunction or opposition there are no appre- 
I'iable geometrical distortions. In other positions 
the shadow of a satellite is elongated when near the risible 
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tenninator, aud contra«tpd when nen 
The distortion ia prayticjilly siero wher 

ITsrvEBSAT. Time. — Two more Conrinental countries haye recently 
taken atepa to alter their system o£ time-reckoning in accordance 
with the movement Ihat is bo fast progressing. Since the first day 
of this year, mid-European time, one hour fast on Greenwich, has 
be*n used aa the legal time and for everj-day purposes throughout 
Denmark ; and a legal enactment aathorizea the use of the same 
time-reckoning in Switzerland from the ist of June nest. Thus 
at the present moment the time-ayatema o£ more than half of th« 
coutltTiea of Europe (if we include Norway and Sweden, whuwe 
time differs very slightly from mid-European) depend on the 
Greenwich meridian. And while foreign countries are thus using 
the Greenwich meridian for their syetoms, it is curious to note that 
in an ialimd adjacent to England, and which is still under British 
rule, the time uaed should be that of a meridian not Greenwich, 

IVa are accustomed to the exsctnesa of Tennysou'a Ki'enee, and 
the following may be interesting aa bearing this truthfulness out 
in a Tory atriking manner. A correspondent, when reading 
' Maud ' recently, was much struck with the passage where 
Tennyson speaks of the month when the daffodil dies and the 
Charioteer end the Gemini bang over Orion's grave. 

He remarka: — "I imagine the poet refers to the months of 
April and May; and on the next page he speaks of Murs like a 
ruddy ahield on the Lion's breast. The whole passage refers to 
the Crimean War, which was from 1854 to 1856. It would 
interest me to find the eiact date of wTiting from internal evi- 
dence, if it can be fixed, or to see whether he has made the same 
slip that painters make — little thinking of detection— when they 
paint a rainbow over a cathedral right in the southern sky." 

We find that Orion seta at about 1 1* sidereal time, i. e. at 
II P.M., March 21, I 7 p.m.. May 21. 

9 „ April 21, 1 

and Mars was in Leo in 

1852 in June, I 1855 in OctobeFi 

1853 in November, 1856 not at all. 

1854 in April and May, | 

Now as between 185a (which is just possible) and 1854 we have 
the additional fact that Murs waa a long time in Leo in 1S54, 
and went at a good pace through it in 1S52. It waa, in fact, for 
nmrly a whole month just in that position in which Tennyson 
deacribea it, " like a ruddy ahield on the Lion's breast," ». r. 
between a and y Leonis. 

■ TreBl«d in tliia approxiniate wbj, the length of a shsdow aa seen woiiW 
be piea tn the formula ah eoa EJa/con SJo (rr beiDS the poeition uf Btiadcw uTi 
disk). SJE Mil ocrer be ereatw than 11°, in which cbso if EJo=7a=' (oii 
liw tide Uiwarda a,Aj), the Uiadon would be iuoreaged io the ratio i : 1'45. 
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The Weatheb int Jaiojaet. — rThe past month has heen some- 
what exceptional as. regards extremes of temperature. During 
the first week very low temperatures prevailed, the mean tempera- 
ture for the days Jan. 4, 5, and 7 being respectively i6°*7, 22°"4, 
and i7°*3 below the average of the fifty years' record, 1841-90^ 
for these dates. The maximum temperature on Jan. 5 was only 
T9°*o and the minimum i2°*8. Since these dates the temperature 
has been almost consistently above the average, the mean excess 
from Jan. 10 to the end of the month being 5°. The rainfall ha» 
been somewhat excessive, as the total 3 inches for 21 days is an 
inch above the average for the corresponding dates. The high 
barometer at the end of December and beginning of January (it 
rose to 30*56 inches on Dec. 29) recalls to mind the story of an 
observer of the very high barometer readings of January 1882, 
who, when he found the barometer in his study was not likely to 
touch the 31-inch mark as he was anxiously hoping, took' it down- 
stairs to the kitchen, where the altered conditions of temperature 
and altitude had the desired effect, so it is said. 



We regret to have to announce the death of Herr von Freedent,. 
who died recently at Bonn. The deceased gentleman, who was 
born at Hanover in 1822, devoted his life to the sciences of nautical 
astronomy and navigation.' He fiUed successively the posts of 
headmaster and rector of the Navigation School at Blsfleth^ 
and after having taken an active part in the foundation of the 
G-erman " Lloyds '' he established and directed the German Mari- 
time Ohservatory at Hamburg. He resigned the direction of this 
Observatory in 1876, when it was taken over by the German 
Admiralty ; and has since edited the ' Hasna,' a periodical dealing 
with maritime affairs. 

We are asked to make the following announcement : — Among 
the books which Mr. Barclay presented to the Liverpool Observa- 
tory are several copies of vols, i., iii., and iv. of the Leyton 
Observations. It is proposed to give these duplicate copies to any 
Observatory whose library may be deficient of these volumes. 
Application should be made to the Director of the Bidston 
Observatory, Liverpool. 

Owing to the impending removal of Prof. H. H. Turner to 
Oxford, may we ask Subscribers to make Cheques and Postal 
Orders payable to H. P. Hollis, and address to the Royal Ob- 
servatory, Greenwich, which will still remain the head-quarters of 
the Magazine. 

Many congratulations to Prof. J. Norman-Lockyer, F.R.S., C.B., 
on his new honours ; and may we be permitted to offer the same 
to Mr. Preece, F.R.S., C.B., a worker in another branch of science, 
but connected to some extent with Astronomy. 

We were sorry to find that an error had crept into the ' Com- 
panion' for 1894. We correct it in the leaflet sent out with this 
Number. 
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ANOTVERSAET MEETINQ OF THE EOYAL 
ASTRONOMICAL SOCIETY. 

Friday, February 9, 1894. 

Capt. Abnby, C.B.., F.R.S., President^ in the Chair. 

Secretaries : Prof. H. H. Turner, M. A., B.Sc, and 
E. "W. MAinfDER. 

Mr. Maunder read the Minutes of the last Anniversary Meetings 
which were confirmed. 

Mr. Imvards read the Auditors' Report, which stated that they 
had examined the Treasurer's accounts for the year 1893 and 
found and certified the same to be correct. The cash in hand 
on Dec. 30, 1893, amounted to .£376 19s. 6d. The books and 
vouchers were examined and found to be satisfactory. 

Th^ Secretaries read extracts from the seventy-fourth Annual 
Report of the Council. The Council regret that they have to 
record the loss by death of the following Fellows and Associates 
during the past year : — Rev. D. Ace, J. D. AUcroft, C. Barton, 
V. Fasel, A. E. Nevins, F. H. S. Orpen, Maj.-Gen. H. S. Palmer, 
Rev. C. Pritchard, W. S. B. Woolhouse; and Associates Rudolf 
Wolf and Baron Fabian J, Wrede. 

The President. The Council have awarded the Society's Gold 
Medal to Mr. S. W. Burnham for his discoveries and observations 
of Double Stars. 

The President having delivered his address, laying before the 
Society the grounds on which the award has been founded, handed 
the Medal to Dr. Huggins, the Foreign Secretary, for transmission 
to Mr. Burnham. 

Mr. Knott moved : — " That the Report now read be received and 
adopted, and be printed and circulated in the usual manner, together 
with the Report of the Auditors and the President's Address." 

Mr. G. Hunt seconded the resolution, which was carried. 

The President. The next business will be the Ballot for Officers 
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and Council. It is my duty to appoint Scrutineers. I will ask 
Mr. Inwards and Mr. Woodd-Smith to act as Scrutineers on this 
occasion. The Ballot will now be taken. 

Mr. Eanyard, I beg to move that the Ballot be kept open for 
lo minutes. 

Mr. 2t. C. Johnson seconded. 

Dr. A, A. Common, I should like to move that the Ballot be 
kept open till the business be done. 

The President. You will keep the Scrutineers the whole of the 
time. If you have got an amendment I will put it ; otherwise I 
will put the resolution : "That the Ballot be kept open till lo 
minutes past 4 o'clock." 

The motion was carried, and the Ballot was then taken. 

The President. There is notice of a motion, " That henceforth 
the Meetings of the Society be held at 4.30 p.m., and that Bye-Law 
44 be altered accordingly." I will ask the Secretaries to read an 
account of the action that has been taken from time to time. 

Prof. Turner. In 1885 it was proposed to substitute "17 
hours " for " 8 o'clock." Postcards were sent to all the Pellows 
asking for their opinion as to the hour most suitable for meeting. 
The result was reported at the May meeting — 106 for 8 o'clock, 
125 for 5 o'clock, 150 neutral. It was then proposed that the 
meetings be at 5 o'clock, but that was negatived. In 1890, 
Mr. Brett proposed to meet at 4 o'clock instead of 8, and it was 
proposed and carried to substitute 5 for 4 o'clock. The motion 
was put to the Annual Meeting in February, with the amendment 
of 5 for 4 o'clock, and Mr. Newbegin proposed that the matter be 
deferred, which was carried. The proposal was then discussed in 
March, but deferred to the next meeting. In April it was pro- 
posed that the Ordinary Meeting be not earlier than 4.30. The 
Council were of opinion that there would not be time for their 
business, but did not express definitely their opinion as to any 
ohange. At the meeting in November another notice of motion 
for meeting earlier than 8 o'clock was received, and it was put to 
a Special General Meeting in December 1890. Then the motion 
was originally 4 o'clock, and was amended to 5 o'clock, but the 
amendment was negatived when put to the Meeting. In January 
1891 a notice of motion was read that henceforth the meetings be 
held at 5, and was proposed at the Annual General Meeting in 
February. An amendment to omit the word " five " and substitute 
" alternate months ii\e and eight " was lost. So also was the 
original motion for 5 p.m. Generally speaking it may be said that 
the proposal was made in 1885 and was tested by reply postcards, 
causing a Special General Meeting to negative the change. Again 
in 1890 the motion was lost by a small majority, and in 1891 the 
motion was also lost, but the figures are not given. 

A Fellow. May I ask the Secretary to read Bye-Law 44, to see 
where we stand exactly ? 

Prof. Turner read the Bye-Law. 
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The PnsitUnt. 1 wou]d just point oat that the new situation is 
this, that tlio Council thouglit they would uot be able to get 
through their busiaess in time if tho Ordinary Jleetiug was Iield 
at 4.30. The Council now think they can get through their 
business in time. They express no opiaion, but simply say their 
convenience is not concerned. 

Mr. Watert. I have been asked to propose this resolution in 
the absence oE Mr. Chambers, who is unavoidably prevented from 
teing present, and I have mu:;h pleasure in doing so, as I originally 
proposed this change, and I thins that since 1S85, when this was 
arlginally suggested, the reasons have, if possible, become stronger 
thiin they were then for the alteration suggested. I do not pro- 
pose to detain yon with a recapitulation of all the arguments from 
time to time made in favour of this alteration, inasmuch as T have 
only just this moment been asked to propose this resohitiou. It 
is really a matter for the consideration of each Fel!ow,flS to which 
18 more convenient for himself, and which plan is better for the 
Society. I bold a strong opinion that the afcernoou would he 

gtiferable, and that we should secure a larger attendance. I there- 
re propose that the Meetings be at 4.30 p.m., and th:it Bye-Law 
44 be altered accordingly. 

Df, Cnmrnon. I second it. We have had the arguments 
tefore us, and it must be settled by each man's convenience. We 
muBt not forget that this motion would have been carried, I be- 
lieve, a year or two ago, had it not been for the very earnest appeal 
of Mr. Enobel, who was then Secretary, that the Council could 
not get through its work in time. He ventured to make an appeal 
that it would not be right to carry this motion. Now we have it 
from the lips of the President that the Council itself is actually 
ready to accept the change that the hour of Meeting be altered to 
4.30. It would be a change beneficial both to the Fellows and the 
Society. 

Mr. Ranijard. This becomes what my friend Capt. Noble would 
c&l] a " hardy annual,*' but it seems to me that it should not be 
settled at an afternoon meeting composed of gentlemen to whom 
the afternoon is certainly a convenient time. I notice there are 
Tery different faces here at the afternoon meeting from those we 
see regularly at the evening meetings, and it seems to ine if this 
meeting were to come to the conclusion that the afternoon would 
be more convenient, it would be only fair to give the other Fellows 
An opportunity of votiog. I think it is a matter for the welfare 
■of astronomy and of the Society as a whole, I caunot help 
blinking that the after-talks we get at the evening meetings are 
tk very important element. If we had afternoon meetings most of 
U9 would be rushing off to our dinners, and there would not be 
the opportunity of making new friends. For that reason 1 should 
«ert4inly vote for the evening meetings. 

Mr, Grtfjory. I only propose to say a few words upon the 
raotiOQ. In the jirst place, one of the chief arguments by the 
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proposers of this change is drawn from a comparison with the 
meetings of the Eoyal Society; but the constitution of the Boyall 
Society is so different from the constitution of our Society or any 
other learned Society in London that the analogy is a false one^ 
The Eoyal Society consists largely of people who are independent 
of time, and on whose hands time hangs heavily perhaps. They 
can just as well attend the afternoon meetings as the evening^ 
meetings. But in our Society the majority of us are engagea 
during the day, and we find it more convenient to attend in the- 
evening than in the afternoon. Another argument is that wo 
should get country members by holding the meetings in tho 
afternoon. If that were true and we could get country Fellows^ 
by all means make the change ; but there are many reasons for 
doubting the success anticipated. I had the honour for several 
years of attending the meetings of the Royal Society, and I have 
no hesitation in saying that the country Fellows are in a very 
small minority at all the meetings. The majority who attend 
those meetings are town and not country Fellows. That goes to 
show that we cannot depend on country Fellows to make up for 
the falling-off of London Fellows in the afternoon. At present 
we always have a full attendance and very successful meetings, 
and yet we are asked to change the time. There is one other 
point I should like to mention, and that is with regard to the 
time of the meetings of other Societies. Of all the Societies in 
Burlington House, none, with the exception of the Eoyal Society, 
meet in t])e afternoon. There are the Chemical and the Geological 
Societies and others, and with the exception of the Eoyal and 
Physical Societies, all meet in the evening. That shows you have 
the survival of 8 o'clock as the fittest time. I saw Prof. Boys at>^ 
South Kensington yesterday, and he mentioned to me a point 
which I think ought to weigh considerably with this Society — that 
is, that the Physical Society took into consideration the meetings- 
of the Astronomical Society when arranging the present hour and 
day of meeting, and by changing our time to 5 o'clock we clasb 
with them. I really consider that is sufficient to show it is not 
really a personal matter, but a matter which one has to consider 
in relation to other Societies in London. 

Mr. Milligan, "We see different faces here in the evening to- 
those we see in the afternoon, and I doubt very much whether the 
proposed change would be for the future welfare of the Eoyal 
Astronomical Society. I think that is the main point at issue. 
After some thirty years' experience in attending and organizing 
meetings, many of which have been in London and the suburbs,, 
and in connection with Societies for the consideration of subject- 
matter just as dear to them as Astronomy is to the Eoyal 
Astronomical Society, I have no hesitation in saying that it would 
be a great mistake to alter the meetings of this Society to the 
afternoon, and I am afraid it would be a matter of disappointment 
and failure. 
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Admii-al Onuaaujiey. I am one of llie oldest members of this 
iotaety, and I hope I have the welfare of the yocietv at heart no 
ess than everybody else. My esperience is, it would be attended 
rith the greatest benefit to the Society to meet in the afternoon. 
^lere are a great many old men here. I do not come under the 
awmination of a man of business, but I am a mnu of work, «nd 
is difficult to get home and get back here by 8 oVlock. I thini 
I should be much more interested by coming before dinner, before 
t am tired. 1 buve also at heart the welfare of tlioae who reside 
tt long distances, People who live at Gpeeii\i-ieh and other parts 
iFOuId find it mui^h more convenient forthem to meet in the after- 
noon than in the evening, 

Mr. Woodd-SmiUi. Of course those who find it convenient to 
itteiid this meeting prefer the afternoon : would it not be possibia 
to have another decision on the subject, and to have another issue 
dI poateards, by whieh every member should exjiress an opinion? 
\ is, after all, a personal matter, but the difficulty ia to find out 
Bcaetly what every iVllow prefers. I should propose that another 
Jlot be taken by postcards. 
Df. K'mnt seconded the proposal. 

Dr. Common. The result on the last occasion was very unsatis- 
hotory, owing to the large number of neutrals. 

The President. I doubfc whether the proposal is in order. It ia 
hardly an amendment to the resolution before us, 

A Fellow. I should like to ask, in the case of this resolution 
being passed at this meeting, woidd it rec^uire to be confirmed at 
y future meeting or not ? 

2£r. Kennedy. I would surest whether the advantage of all 
]uld not be met by having it at S-30? As a man of 
iness 1 had to give up my own important appointments to come 
here ; but if the time were 5 or 5.30 all men of business might 
jOome here. Otherwise, 8 o'clock would suit me better, although 
it entails my being home at i o'clock in the morning. 

"■ ■. Knott. I would ask as to the experience of the British 
.Astronomical Association. Is there a good attendance there? 

Copt. Noble. Having sat as President of the British Astro- 
aomioal Association in Barnard's Inn, I have more than once seen 
ike room there so crowded that people were standing against the 
vaU, absolutely incapable of getting seats; and it must be borne in 
ina that at the British Astronomical Association we address a 
rather lower stratum than at the Boyal Astronomical Society. I 
do not mean they are all of one social rank, because that is not 
lofi fact : we have them of all social ranks ; but, not to use the 
nd offensively, they are more of a mixed lot than the Eoyal 
itronomical Society; but I do think this, that if we can get 
none in the social position of many members of the British 
ABtronomtcal Association to meet at j o'clock iii the afternoon, 
^fortiori persons in a higher social rank, should not find even so 
inuoli difficulty as they do in being present. 1 am bound to say 



100 Proceedings at Meeting of [No. 212.. 

that we have ladies and gentlemen in nearly every social rank. This- 
Society is established for the promotion and encouragement o£ 
Astronomy ; and for whatever promotes Astronomy the discomfort 
of the individual must go to the wall, if he has the good of the^ 
Society at heart. 

Mv, Maunder, About the British Astronomical Association I caa 
of course fully confirm what Captain Noble has said with regard 
to our crowded meetings at Barnard's Inn ; but we have expe- 
rienced one or two difficulties in consequence of our meetings being" 
at 5 o'clock. The first is, it has been difficult to get through our 
work at the Council. The next is, we have lost the services of 
two or three valuable men at the Council who could not come 
sufficiently early. A third drawback has been that about half-past 
six the meeting practically breaks up. Another thing is that 
though very frequently we had the room as fully packed as it 
could hold, yet Barnard's Inn is in the City, and business men 
came there straight from business. We removed to University 
College, and our attandance has decidedly diminished. Since 
Burlington House is still further from the City, the probability 
is that we should find a smaller percentage come up here from 
the City than we find do so at University College. 

Dr. Johnstone Stoney, I was rather disappointed to hear of the- 
circumstance that a great number of postcards stood^neutral on the 
former occasion. The reason I stood neutral was that at that time 
I lived in Ireland, at so great a distance that I could not attend the 
meetings, and I thought the question was exclusively for those 
who might be able to attend. If, therefore, you send out post- 
cards, I think it desirable to limit them to those members of the 
Societv who are resident in London, or at such a moderate distance 
that they can attend. I think it might perhaps be well not to 
commit ourselves unnecessarily to a final division. I think it 
desirable that the proposal put to the Meeting should be that the 
Meetings for the rest of this Session should be at 4.30 ; and at 
the commencement of next Session or the end of this, we should 
be certainly in a position to know whicli arrangement is best for 
the Society. Though some of the Fellows are disposed to speak 
strongly as to the bad effect on the Society of the change, it is 
quite plain that that must be conjecture in the present state of 
things. 

The President, The following amendment has been handed in r^ 
" The Council are requested within the next eight weeks to send 
reply postcards in which to ask whether the Fellows receiving the 
same are in favour of altering the hour from 8 to 4.30." That is- 
proposed by Mr. Woodd-Smith, seconded by Dr. Kinrs. 

Mr, Banyard, I wish to speak against the amendment. It 
seems to me inadvisable that we should at this time agree to that 
modification. I think we had better vote on the question so 
frequently put before us ^ and if any change is decided upon we 
can demand a poll, or a poll by postcard. 
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The Prttident. lu the Bye- Laws I do not re^ anything ubout a 
poll. 

J^r. Jtani/ard. Is it not a i-ommoii right of all publb meetings 
lo demand a poll ? I ihink you may always appeal. to the geQeral 
body. It teems a matter of actual fairoesa to those who are not 
present. Those who \iish to have a vote t^ken at this meeting 
would be wiser to vote against this amendment, or take the 
opinion of tbe Pelloo's as to what course is advisable. 

/Vo/. Turner. Personally I feel very strongly opposed to the 
CODTBe suggested hy Mr. Woodd-Smitb. It aeema to me to 
encounige the idea that tbe Annual General Meeting oE this 
SocMety is not competent to transact its business. I would very 
strongly protest against taking a poD by posteai'ds, ^vliich would 
be treated later at a meeting which would not be a General 
Ueeting of the Society. Such a course would he inferior in every 
way to allowing the Society to follow its own Bye-Laws and 
trwiBact its business at the Annual Gieneral Meeting. 

Jiff. Seward. Can we not arrange for this resolution to be 
put, first, to an afternoon meeting, and then to an evening 
meeting? It seems to me Mr. Hanyard raised a very important 
point when he emd this is ati afternoon meeting, and thoee 
memberB who can, as a rule, attend only in the eveuing are not 
present. We are only representative of that section of the 
Society whith can meet at 4.30. We do not represent in any way 
the 8 o'clock section. 

The President. Whai. . m suggest is not in our power. There 
bu been notice sent round to every Fellow of the Society that 
certain business is going to be transacted at the Annual General 
Meeting. If the Fellows wish to record their votes for any 
motion, or if they object to any course that is proposed to be 
t^n, now is their time. I am afraid the suggestion woidd be 
ultra virei entirely. 

Mr. Woodd-SmUh. I am quite in the hands of the Society. 1 
will withdraw my proposal with pleasure. I do not think it is 
acceptable . 

Dr. Kinna. T withdraw it tuo. 

The President. Now the main question is before the Meeting. 
Ton have nil made up your minds. If you discuss it till dooms- 
dw; you will not change. Therefore I put it to the Meeting: 
" That hencefortii the Meetings of the Society be held at 4.30 p.m., 
and that B.ve-Law 44 be altered accordingly. ' 

The motion was negatived by 39 to 23. 

Tbe following gentlemen were elected as Oftirers of the Soeieiy 
fop the ensuing year : — 

JV^*irf«i( ; Cnpt. W. de W. Abney. Vice-Pfesidtnts : Dr. A. 
M. W. Downing, Dr. J. W. L. Glaifher, Mr. E. B. Knobel, and 
Mr. E. J. Stone. Ti-ensvrfr : Dr. A. A, Common. Secietm-ies : 
Mr. E. W. Maunder and Prof. H. H. Turner. Forrir/n Secretari/ : 
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Dr. W. Huggins. Council : Mr. W. H. M. Christie (Astronomer 
Royal), Mr. Frank McClean, Mr. W. H. Maw, Mr. H. F. Newall, 
Capt. William Noble, Mr. A. Cowper Eanyard, Dr. Isaac Eoberts, 
Mr. G. M. Seabroke, Rev. Walter Sidgreaves, Dr. E. J. Spitta, 
Dr. G. Johnstone Stoney, and Lieut.-Gen. J. F. Tennant. 

Col, Burton-Brown moved, and Admiral Ommanney seconded : 
'* That the thanks of the Meeting be given to the Vice-Presidents 
and other members of the Council who now retire." 

The motion was carried. 

Dr, Bryant proposed, and Dr, Kinns seconded, a " vote of 
thanks to the Scrutineers of the Ballot and the Auditors for their 
services." 

The motion was carried. 

The following gentleman was elected a Fellow of the Society : — 

Wm. F, Stanley^ F.G.S,, F,R,Met,Soc., Cumberlow, South Nor- 
wood, S.E. 

The following gentlemen were proposed for election : — 

lAjndon Bolton^ B,A,, Patent Office, W.C. (proposed by H. 
Seward) ; F, W, Dyson, Fellow of Trinity College, Cambridge 
(proposed by H. H. Turner) ; G. P, JenJcins, National Provincial 
Bank, Llangefni, Anglesea (proposed by G. H. With) ; W, Red- 
fern Kelly, MemJnst.C.E,, Dalriada, Malone Park, Belfast (pro- 
posed by Major S. H. Maxwell). 



ROYAL METEOROLOGICAL SOCIETY. 

The monthly meeting of this Society was held on Wednesday 
evening, Feb. 21, at the Institution of Civil Engineers, West- 
minster, Mr. R. Inwards, F.R.A.S., President, in the Chair. 

Mr. R. M. Barrington, M.A., LL.B., Mr. C. G. L. Cator, and 
Mr. II. Owen were elected Fellows of the Society. 

The following papers were read : — 

I. " Temperature, Rainfall, and Sunshine at Las Palmas, Grand 
Canary,'* by Dr. J. Cleasby Taylor. The author gave the results 
of his observations diuriug the five years 1889-93. The island of 
Grand Canary oi^oupies a position midway between the African 
continent and the most western of the Canary group. The 
mountain-peaks rise to a little over 6000 feet, and are about 
20 miles from the coast. The chief town and port of the island. 
Las Palmas, is i*onstH|uently free from the influence of the moun- 
tains. The diurnal nuige of temperature fluctuates considerably 
with the variations in wind and sunshine. AVith a southerly wind 
(which usually dit^ down at sunset) the range is increased, but 
the greater part of the increase is due to a higher day-temperature. 
With northerly winds persisting after sunset, the* range may be 
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very slight, particularly if the day has been cloudy. The sea 
temperature is dependent on causes outside the limits of the 
archipelago ; local presence or absence of sunshine does not cause 
any difference. A boisterous northerly wind, with a high sea, 
may cause the temperature to fall quicker than usual, or, if the 
temperature is rising, to check the rise, but any sudden variation 
is very rare. The rainfall is not great, though it is spread over a 
large number of days, the average yearly amount being 8*90 inches. 
The greater part of the rain falls during October to January, 
while the period from June to September is practically rainless. 

2. "Eeport on the Phenological Observations for 1893," by 
Mr. E. Mawlev, F.R.Met.Soc. This is a discussion of the obser- 
vations made on the flowering of plants, appearance of insects, 
and the song and nesting of birds. The year 1893 was in com- 
plete contrast to its predecessor, being very forward throughout 
the United Kingdom. The February and March plants were later 
than usual in blossoming, especially in the colder parts of our 
Islands, but after this the dates were everywhere in advance of 
the average, and during the height of the flowering season the 
departures from the mean were often considerable. 

3. " Comparative Observations with two Thermometer-Screens 
at Ilfracombe," by Mr. W. Marriott, P.E.Met.Soc. Some ex- 
ception having been taken to the thermometer-screen which has 
been in use at Ilfracombe for a number of years past, a Stevenson 
screen was placed at a distance of 60 feet from the old screen in 
October 1892, since which date simultaneous observations in the 
two screens have been made daily at 9 a.m. The results of this 
comparison show that the temperature deduced from the two sets 
of observations agrees very closely, the old screen being only o°'3 
higher than the Stevenson. 



BEITISH ASTRONOMICAL ASSOCIATION. 

The third ordinary Meeting of the present Session of the above 
Association was held on Jan. 31, at University College, Q-ower 
Street, the President, Dr. A. M. W. Downing, M.A., F.R.A.S., in 
the Chair. 

The elei'tion by the Council of 15 new Members was confirmed 
by the Meeting, and the names of 13 candidates for membership 
were pat^sed for suspension. 

Mr, G, J. Newhegin read a paper on his observations of " Solar 
Prominences in 1893," with special reference to seven prominences 
which he thought were of sufficient interest to be exhibited to the 
Association by means of lantern-slide reproductions of his 
drawings. The paper was illustrated by the exhibition of the 
sHdes referred to. In reply to a question from Mr, Evershed, 
Mr. Newhegin stated that he had seeu no reversals of any metallic 
lines on any of these prominences. 
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Miss Everett then read a couple of papers by the Rev, W, B* 
Waugh, the one a " Note on Venus," the other on " Prof. Barnard's 
Solution of the Apparent Duplicity of the First Satellite of 
Jupiter." In the former Mr. Waugh urged the formation of a 
Section for the observation of Venus, a suggestion the President 
warmly supported. Mr, Holmes commenting on the lumi^re 
cendree observed on Venus showed that it could not possibly be 
due to Earth shine. 

Mr, G, M, SeahroJce delivered a lecture on a " Method of Graphi- 
cally coDstructing the Apparent Orbit of a Binary Star." The 
lecturer s purpose was not to lay any new method before the 
Members, but to explain the method in ordinary use, in the hope 
that some of the younger Members might be induced to take up 
this branch of work. 

Mr, Duke read some notes which he had made on " The Best 
Use to Make of Small Apertures," advocating the use of a light in 
the observatory under certain circumstances. Messrs, Davis, 
Maunder, Chambers, and Newhegin commented on the paper, 
dwelling especially on the need for proper preparation of the eye 
before attempting the observation of faint objects. 

Miss Everett read the Eeport of the Meteoric Section, and the 
President announced that the Council had taken the first step 
towards obtaining the use of a library for the Members of the 
Association. The authorities of University College had kindly 
allowed them to place a bookcase in the anteroom of the room iu 
which the meetings were held, and the Council had sanctioned the 
necessary expense for purchasing and fitting-up a bookcase. The 
books in their possession would be placed in the bookcase, and it 
would be open to Members on the afternoon of the Meeting. 

The Meeting adjourned at 6.40 p.m. 



The Announcement of Discoveries. 

On the evening of Sunday, Peb. 18, the following telegram was 
received at the Royal Observatory, Greenwich : — 

" Look five minutes north Juipeter five and ten minutes fol- 
lowing." (Handed in 7.20 p.m.) 

The name of the sender, a well-known name in the astronomical 
world, is suppressed for reasons which will become obvious. The 
moral to be pointed in the present note is not aimed at an indi- 
vidual. 

It was a fine night, the first for some time. Being Sunday 
night, the observing staff was reduced to a minimum. But the 
adjustment of the 28-inch equatorial, and the determination of 
the proper separation of the lenses for photographic and visual 
work, are at the present time imperatively demanding that no 
opportunity be neglected ; and being the first opportunity after 
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several doudy niglita, Mr. Lewis was up early to make the nest 
experiments on the programme. The Astronomer Eoyal, who lias 
scarcely been away from the observatory for six months, had just 
returned from a well-earned two days' holiday ; aud the chief 
assixtont bad come up to report to Lim about the explosion in the 
Part, and consult about measures to he tiiken in consequence. 
On receipt of the telegram only one course was possible. The 
whole of the aviulable strength was called out to see what the 
telegram might mean, Instniments of all kiiids, from an opera- 
glass to the 28-inoh, were turned upon tlie region iudicutea, hut 
withmit result. Maps were consulted to see if nebulm or other 
objects in the vicinity might have been mistaken by the sender of 
the telegram for something new. The telegram itself was read 
and re-read. It is reproduced above lUeratim, ioeluding the mis- 
Bpelfing ol: Jupiter ; and to the phrase " five and ten minutes fol- 
lowing" was assigned every possible meaning, including 5° lo', the 
signification 5'' 10'" only being excluded as palpably absurd. Even 
the Morse Code was consulted to see if the aforesaid misspelling 
Juipeter might mean anything. Total result: nothing found, and 
&fine night wasted for several people and a whole observatory. 

Neit morning the following postcards were received ; — 

"Feb. 18, 1894, 6.45 F.u. 

"Deab Sib, — There appear to me to be two cometary bodies 
S' N. Jupiter and 5' and 10' following. I do not know of any 
nebulte just there. Diffuse no sharp nucleus considerable size." 
"Fob. iS. 1894.745. 

" Dear Hid, — I fear my telegram and P.C. is only a false alarm, 
OS I can now see nothing of the nebulosities. The curious thing 
ia they were distinctly seen by fonr persons. I hope I have not 
caused any waste of time. The appearance persisted untd 7 30 ' 

The above facts might almost be left to speak for them'ehes, 
but we will venture to put into words what would probablv be 
the mental comments of those sufficiently familiar w^th practiial 
utronomy. 

(1) There is no question about the hona Jiitfs ot the sender of 
Qie telegram or his care in observation. Hia abdity we might 
tnake clear to our readers by mentioning his name, but to tause 
him this additional mortiticafion would not onlj be cruel, but 
quite foreign to our present purpose, which is to lav emphasis on 
point (2) entirely. To say that his name was anificienth well 
Known for the telegram to receive the attention above mentioned 
ifl perhaps enough. His care in observation and hona Jidei are 
made clear by the postcard next morning. He had apparently 
called in three or four other witnesseg, and not despatched the 
t^gram untii he had watched the supposed objects for some time. 

'(2) But we wish to ask, and to ask emphatically, whether he 
Wis not guilty of negligence, even gross negligence, in the an- 
nouncement of his discovery? The direction " look " is in iiaelE 
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safficient to coDdemn him. In these hard times one is apt to 
condense a telegram when possible ; but the saving of a few pence 
when the discovery of a comet, and a double comet, is in question, 
is an economy of which the perpetrator ought to have been ashamed 
even if it had by good fortune not led to any misunderstanding. 
The telegram is only intelligible by help of the subsequent post- 
cards. If both the postcards had been telegraphed verbatim the 
expense would have been less than five shillings. The cost of a 
fine night at the Greenwich Observatory can scarcely be estimated 
at less than fifty pounds. 

We think it well that such facts as these should occasionally be 
brought prominently and emphatically before the astronomical 
world. It is easy enough to blame others for not having paid 
sufficient attention to announcements ; it is not so easy to judge 
when to follow up a vague, clumsy, indication of discovery, often 
without any sort of credentials from the sender — ^which might, 
however, be on the right lines, — and when to neglect it. It need 
scarcely be said that nine out of ten such announcements are 
worthless ; and the tenth often seems like unto them, owing to 
want of care on the part of the sender. If there were nothing to 
do at the Eoyal Observatory and other observatories but to await 
such announcements and test them, one might forgiv^e a little 
vagueness in a telegram, which would perhaps provide a little 
healthy exercise for the unemployed in making out its meaning. 
But when there is more to do than one can quite manage, when 
the Director has to exercise self-restraint in not taking up new 
lines of work which the progress of astronomy might seem to 
demand in order to carry out efficiently the researches on hand, 
then one grudges not a little the time and energy wasted on a 
mare's-nest. 

To conclude with a few 

Gentle Hints to Discoveeees. 

(i) In announcing a discovery, in the name of a Fine Night do 
not be vague ; spend all your spare coppers in extra words. 

(2) Never under any circumstances say " Look.'' You may 
wish to get independent confirmation, but you can probably get 
that at your own telescope by calling in one of your friends : in 
your telegram say what you think you have found, and even 
describe it minutely. 

(3) If your name is not well known, give in the telegram some 
information as to your experience, mentioning even what cata- 
logues of strange objects you have consulted. 

By attention to these precepts you will probably escape objur- 
gation, even if your conjecture should not be confirmed ; Y^hile a 
studious neglect of them will perhaps result in your finding that 
those to whom you announce something new will claim to have 
rediscovered it. 
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Teh Miles above the Earth. 

An article under the above title, by Prof. H. A. Hazen, in the 
* American Meteorological Journal/ describes the ascent of a 
balloon from Paris called * rAeropbile/ designed to reach an 
extraordinary height, and gives the meteorological phenomena 
observed. As the temperature of the various strata of the atmo- 
sphere surrounding the Earth enters largely into the question 
of astronomical refraction, the follovs^ing table seems sufficiently 
interesting to be copied here : — 

"Ei:suM£ OF Obseevations of the Ascension of *L'Ai:BO- 

PHILE,' MaEOH 21, 1893. 
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"The balloon landed at CLanveres near Joigny, having been 
afloat six and three-quarters hours. It is noted by M. Hermite 
that probably during the most rapid rise and fall there was suf- 
ficient ventilation to give fairly accurate temperatures, but at the 
highest part of the trip the air was so stagnant and the solar 
radiation so great that the temperature was entirely erroneous. 

"This view must be accepted with caution, however, for at 12.55 
with the velocity of 16*7 feet per second the temperature began 
to rise. This remarkable rise of 5° at a velocity of 16*5 feet is 
attributed by M. Hermite to the influence of solar radiation, but 
it is doubtful if that is the whole explanation." 



On the Visual Appearance of Nova Auriga *. 

Some discussion has taken place as to the visual appearance of 
this object since it was re-observed in the autumn of 1892. At 
the Lick Observatory and also at Pulkowa the Nova was seen to 
differ in appearance from a star of similar magnitude, and to have 
taken on the appearance of a small bright nebula consisting of a 
nucleus surrounded with a pretty bright and dense nebulosity 3" 
in diameter (A. N. 31 18, p. 408, and 3184, p. 263). 

Mr. Newall, on the contrary, observing with the 25-inch Newall 
refractor at Cambridge on 1892 Sept. 14, says: — "With a power 
of 215 I, at first, thought that the Nova was diffuse and resembled 
a planetary nebula rather than a star; but on focussing more 
carefully I made out that the Nova was distinctly stellar ; now, 
however, the neighbouring stars resembled planetary nebulae. In 
fact the ]S'o>'a and neighbouring stars could not be focussed simul- 
taneously. The Nova owes its visual magnitude nearly entirely 
to the light that gives rise to the three green lines, and it was 
possible to verify a conclusion drawn from this fact and from the 
nature of the chromatic dispersion of a refractor 29 feet focal 
length ; the image of the Nova was distinctly more point-like 
than that of the neighbouring bright star when each in turn was 
focussed as carefully as possible" (' Nature,' vol. 46, p. 489). 

Dr. Eoberts photographed the star on 1892 Oct. 3 with an 
exposure of no minutes, and on 1892 Dec. 25 with an exposure 
of 20 minutes, the diameters of the photo-images being 21" and 
13" respectively. Dr. Roberts concludes — " there is no indication 
of nebulosity round the Nova or in its vicinity; it appears as 
sharply defined as the other stars " (' Monthly Notices,' vol. liii. 
p. 123). 

Professor Yogel still maintains (A. N. 3198, p. 76), as an ex- 
planation of the nebulous appearance seen at the Lick Observatory 
and at Pulkowa, the view which he suggested in his paper " XJeber 

" From 'Astronomisohe Nachricht«n,'No. 321 1. 
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den neueii Steru iiii Fulirmann " (AbbandJ. d. Kgl. Akad. d. Wia- 
83psch. BerliQ, 1S93, p. 46); "daas die beobachteten Hiillen uin 
den Stem nichfcs atiderea als die chromatisdieii Abiceichungskreiae 
geweaen sind." 

It may therefore be of interest for me lo stale the results of s 
careful scrutiny of the image of the Nova 111 & reflecting telescope 
which gives very fine definition. This teleiicope has an aperture 
of t8 iuchea, with both mirrors of apeculum metal arranged in the 
Coaaegratu form, Mrs. Huggins and myself ou 1894 Jan. 
oompared the iuiagt? of the Nova with that of the small star 
8s" n.f., which was only a little less bright, observing with a 
Be-ries of eyepieces magnifying from 100 tip to about 700 diameters. 
Tha Nova, which of course came to focus absolutely with the star, 
presented always an appearance preciaely similar. "We remarked 
particularly that with the highest power the imnge was as small 
and as sharply defined a point as that of the star. Ou the night 
of Jan. 13 definition was escellent here; and beyond all doubt, 
under the conditions above described, the Nova appeared as a true 
star. "VViLLiAii HuGQisB. 



Selenographical Notes. 

SroFLEK, Pakaday, asd rEBNEi.iirs. — It is a remarkable and 
suggestive cu'cumstance, evident to anyone who examines a good 
map of the Moon, tbat the south-west quadrant includes far more 
esaniples of interfering and overlapping formations than the 
other three sections. It is also very clear, wiien we go more 
carefully into the matter, that the instances oE these departures 
from the normal type are most numerous ou that area of the 
Tiaible surface extending from the region surrounding the south 
pole and bounded roughly on the west by the 30th meridian, < 
the north by the 20th parallel south of the equator, and on tl 
east and south-east by an irregular line passing east of Purbach, 
Heinsius, Clavius, and Klaproth, to Newton. Nearly all the larger 
walled-plains in this region belong to this class, of which Mauro- 
lychuB, Stofler, Zagut, and Gemma Frisius may be instanced aa 
typical Uluatrations. We may search in vaiu uorth of the equator 
for objects which exhibit deformation ou this extended scale, 
though in Copernicus, Archimedes, Plato, Ariatoteles, and others, 
we have enclosures approaching, if not exceeding, in area and in 
other dimensions some of the compound formations so charac- 
teristic of the south-west quadrant. It is also noteworthy that 
ibese examples of overlapping are mostly couflued to the lunar 
liighlaods — the great waUed-plaius aud ring-plains ou the Maria 
and other low-lying regions (however complex in other respects) 
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being marked by the absence of this peculiarity. Anothesr fact, 
perhaps worthy o pasung notice, is that these vast deformed 
rings are for the most part situated on the area where the ray& 
emanating from tl o lyc.io region lie the closest and are the most 
conspicuous — so conspicuous indeed, that Maginus, MaurolychuSy 
Stojfler, and a host of minor objects are, under a high Sun, ren 
dered practically untraceable through their brilliancy. 

Among these irregular formations, the great walled-plain StoiflerT 
with the associated depressions Paraday, Pernelius, and numberless 
smaller enclosures, is one of the largest and most interesting, 
though, in common with its neighbouring compeers, it is appa- 
rently neglected by observers, probably because of the hopelessness 
of attempting to describe or portray a tithe of its details within a 
reasonable time. 

The best general view of the group is obtained when the west 
long, of the morning terminator varies from 4° to 1°. At the 
latter phase the interior of StoHer is about half illuminated and 
the rims of Earaday and Eernelius are just in sunlight. This affords 
a far more striking picture of the formation than any obtainable 
under a setting Sun, as the prominent shadows of the peaks on 
the eastern walls of the last-named objects appear on the floor 
of the great walled-plain, and we get also a more satisfactory view 
of the interior. 

On January 6, 1892, at 5^ 30™, the west long, of the morning 
terminator being rather more than 3°, an excellent view was 
afforded with a power of 284 on a 8|-in. Calver reflector under 
good atmospheric conditions. At this time all the eastern quarter 
of the interior was free from shadow, the tone of it being a very 
decided greyish-blue or slate colour. Five craterlets were easily 
visible on the north-eastern section, and two or three more were 
glimpsed with some difficulty on the floor north of the large 
crater E (JNeison, Map 17) on the south wall. I noted also (its 
base abutting on the east wall) a dusky triangular patch, very 
similar in size and shape to that found in a similar position within 
Alphonsus. It is situated just below the peak marked I byNeison. 
It was again seen, under less favourable conditions, last month - 
No part of the west border of Stofler or of the interfering forma- 
tion Faraday appears to have a very definite raised rim, hence 
differing greatly in this respect from the opposite side, which has 
peaks rising to more than 10,000 feet above the interior. The. 
eastern wall is also much terraced and there is a prominent ridge 
with two bright,[oval mountains which follows its inner foot from 
the crater E nearly up to Eernelius. 

Neison shows more than twenty minute craters and crater-pit& 
on the floor, Schmidt only nine or ten. In Faraday I have noticed 
five, and two in Eernelius. Neison and others have seen many 
more in these formations. 

Beaumont House, Shakespeare Road. Thos. H-WYK EloeR. 

Bedford, 1894, Feb, 19. 
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The Total Solar Eclipse of 1896. 

With a riew to making public all information which may be of 
to persons arrauging expeditious to view this eclipse we 
propose to publisb £rom time to time such correspondence on the 
subject us niHv reach uh. The folJowiDg letters have been supplied 
by the Eclipse Committee of the E.A.S, : — 



From Hev. E. LKooEa to Prof. Tuemeb. 
" 1 will gladly make any entjuiries in my power. 



booked to go on s.s. ' Kong Halt'dan,' leaving Bergen July znd, due 
Hammerfest July nth. I only go to N. Cape and back to 
Molde, not to Vadei) and the Varnnger; but niy captain will 
probably know Vadso well. Tou doubtless know the Steamship 
Company's agents at Vadao are lentoft St, Co. 1 may see some of 
the firm at Bodri, where they are also agenfs. P. 88, Johnson's 
Eclipses, names Tana, and 5'' 53°" 53' a.m., Aug. 19, 1896, altitude 
of 8un 15°, which is, I suppose, all wrong*. I will write to 
Mr. Downing. He might give me a cbart of the shadow to show 
to a captain or others, and tell me correct ahltude. I abould 
chiefly fear fog."' 

^bom, 1S93, June 13," 

From Eev. E. Leugek to Pmf. Tuuneb. 
"Besides enquiring from any sources that may be available 
vhile I shall he near the K. Cape, I have at^ked a cousin of mine 
nbout Nova Zembia, and enclose you his letter. He was Doctor 
to Leigh Smith's Expedition on the ' Eira,' which, you may 
remember, was destroyed in the ice, aud the crew, I heheve, 
wintered on Franz Josef Land, 

" I hope this information may be of some little use. 

" We start, if all he well, 10 a.m. Wednesday." 

" Barhaid Kcctory, 189;, June i6." 

" I do not know anything about Vadeij, but I should say in 
August you would tind plenty of people there, and no difficulty in 
obtaining any information. 

" Aa to Nova Zembia, we landed in Mutotckkin Straits in 
Anguflt 1882, and as a rule any ship can reach the land in the 
firrt week in Au"«flt. One or two weeks camping would be very 
pcojoyable ; no darkness, very warm days, cold at night, but 
ttottung Arctic ; in fact the climate is much the some aa that of 
Iforway during the summer. 

" If 1 can give you any further information I will gladly do so ; 

We find ttiBt Mr. JobtiscD, in liis later book ' Et-tipaes nod TranaiU in 
in Tcnm.' corrcKts Ibc date to Aug, 9. iSif6. The other detsik are spprozi- 
|p>l«lj correal, but Johcwu docs nut proresa great occuraij. 

TOt. XVU. L 
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but 1 am sure any Norwegian will tell you Nova Zembla would be 
a very enjoyable place for an expedition to spend a few weeks in a 
tent with good sleeping-bags. Sincerely yours, 

" W. H. Neale." 

" P.S. — Cannot say it will not be foggy, but in August there is 
less chance of fog than in June or July ; but in any way it would 
be a very enjoyable time to camp out." 



A Remarkable Meteor, 

Fbom various parts of the kingdom come reports of a brilliant 
meteor seen in daylight on Feb. 8, within half an hour after noon. 
Dr. A. A. Bambaut, Astronomer Boyal for Ireland, says : — 

" A very remarkable meteor was observed here on Thursday, 
February 8, in full sunshine, within three minutes of noon. I was 
looking towards the East, when it suddenly burst into view with 
an intense brilliance, and shone out against the cloudless blue sky 
with a greenish metallic lustre. 

" It fell in a vertical direction, as nearly as I could judge, and 
first appeared at an altitude of about twenty-five degrees, and 
descended rapidly until it disappeared, at a height of about five 
degrees, behind some trees. The bearing of the object was very 
approximately ten degrees N. of E. In shape it resembled a very 
elongated pear, like most fireballs of the sort. It emitted no 
visible sparks, and disappeared quite noiselessly. The time of the 
occurrence was twelve hours twenty-eight minutes mean Green- 
wich time." 

It is reported also as having been seen at Dudley, Hands worth, 
Burton-on-Trent, Kings wood (Warwick), Ely, and Shrewsbury. 
The observer at Dudley says (we quote from a letter in the 
' Standard ' newspaper^ " his meteor burst within six feet of him," 
while the observer at Kingswood said " his burst in the next field 
about two feet from the ground," and another, " the meteor 
appeared to dissolve in smoke " ; with reference to which dis- 
cordant accounts Dr. Kambaut thinks that it would be interesting 
to know whether anything in the nature of a fall of stones or 
iron has been noticed in South Yorkshire or the adjoining counties. 
He also says : — " The body was first seen at a height of about 
87 miles over the Irish Sea, at a point situated in longitude 
3° 52' W., and latitude 52° :^6\ It travelled rapidly across 
Lancashire and disappeared at a height of from 15 to 20 miles, in 
longitude 1° z^' W., and latitude 53°, or perhaps a little farther 
south." 

A telegram from America reports that a ship's captain saw a 
brilliant meteor, in daylight, on his voyage across the Atlantic, but 
omits the date of the apparition. 
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CORRESPONDENCE. 

To the Editors of * The Observatory.^ 

The Nova 0/ 1572 «^ observed in England. 

Gentlemen, — 

Although English astronomy can hardly be said to have 
begun until the following century, one is glad to know that 
Tycho's star was not only seen but observed in this country ; and 
as there are not many references to this in books, a few words on 
the subject may be of interest to some of your readers. In his 
' Annals of the Reign of Queen Elizabeth, anno 1572,' Camden 
thus mentions it : — 

" I know not whether it be worth while to mention that which 
all Historiographers of our Time have recorded, viz., That in 
November, a new Star, or, as some style it, a Phcenomenon, appear'd 
in CassiopecCs Chair; which (as myself observed) in Brightness 
exceeded Jupiter in the Perigee of his Excentric and Epicycle. It 
continu'd in the same place, full Sixteen Months, being carry'd 
about with the diurnal Motion of the Heaven. * Thomas Digsey and 
John Dey, two famous Mathematicians amongst us, have learnedly 
prov'd, by the Doctrine of Parallaxes, that it was in the Celestial, 
not in the Elementary Region ; and were of opinion, that it 
disappear'd by little and little, by ascending. 'Tis certain, that 
after Eight Months, all Men perceiv'd it to grow less and less. 
Theodore Beza wittily apply 'd it to the Star, which appear'd at the 
Birth of Christ, and the Slaughter of the Infants under Herod ; 
and admonish'd Charles IX, King of France, who had acknowledged 
himself Autlior of the Massacre of Paris, to beware, in this Verse, 

** Tu Tero, Herodes, sanguinolente, time, 
i. d. 

" And look thou, bloody Herod, to thyself. 

" Nor was he out in his Conjecture ; Eor, in the fifth Month 
after the disappearing of this Star, after long and horrible Pains, 
be died of excessive Bleeding." 

So far Camden. The names of the "famous Mathematicians 

amongst us," to whom he refers, are usually spelt Thomas Digges 

and John Dee. Of the latter, who prostituted his undoubted 

talents to the black art (literally black, for his magic mirror 

appears probably to have been a piece of polished coal), I need sny 

Ho more. But Digges's observations of the Nova of 1572 are 

Quoted by Tycho Brahe and compared with his own. They 

are to be found in a small tractate, '* Alae sen Scalse Mathematicae," 

published in 1573, which gives the distances "Phsenomeni 

C'celestis insoliti " from the six principal stars in Cassiopeia, and 

^escribes the writers astonishment, when he first noticed the 

stranger, at perceiving that it was *' sineCrine, Coma, aut Cauda," 

»Tad his afterwards finding, as the result of repeated observations, 

t*\x2X it must be situated at a far greater distance than the Moon. 

l2 
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In this little treatise and in the preface thereto (which is longer 
than the work itself) Digges speaks of Copernicus in a way which 
shows that the heliocentric theory of the planetary system 
commended itself to him as in all probahility the true one. But 
this appears still more clearly in an unpaged supplement which he 
puhlished in 1578 to a new edition of his father's " Prognostication 
Everlasting." The title of this addition (which might have been 
better known had it been published separately) is ^'A perfit 
description of the Coelestiall Orbes^ according to the most ancient 
doctrine of the Pythagoreans, lately revived by Copernicus, and by 
Greometricall Demonstrations approved." It is refreshing to find* 
thirty-five years after the death of Copernicus, so strenuous an 
adherent of his views in this country. And I would venture to 
commend also the author's remark that Aristotle did not hold the 
contrary view so dogmatically as has been generally supposed. 
Digges, who may well be regarded as the morning star of English 
astronomy, died in 1595. He was a native of Wootton, near 
Barham, in Kent, between Canterbury and Dover. 

Tours faithfully, 

Blackheath, 1894, Jan. 30. W. T. Lt»N. 

Supposed Dispersion of Cloud under the FuU Moon. 

Gentlemen, — 

I was much interested in seeing that a paper by the 
£ev. S. J. Johnson had been read at the January meeting of the 
Boyal Astronomical Society upon the question of the supposed 
disappearance of cloud under a full Moon, in which, from obser- 
vations made during the fifteen years 1879 to 1893, he shows that 
there is no perceptible effect. I may, perhaps, be permitted to 
point out that 1 discussed the same question many years ago, the 
complete details of the investigation being contain^ in a paper 
contributed to the * Philosophic*al Magazine * for July 1867, in 
which, employing the two-hourly observations of the estimated 
amount of cloud made at tho Eoyal Observatory, Green wich, during 
the years 1841 to 1847, 1 arrived at a precisely similar result. 

I was induced to make the inquiry in consequence of my many 
years' experience as an astronomical observer having led me to 
doubt the fact that any influence of the kind, perceptible to commcm 
observation, existed, although such had been affirmed by Humboldt, 
Hersohel, and Arago. I had remarked also that Admiral Eitsroy 
had stated that in line weather there is a general tendency towards 
a disappearance of clouds soon after evening, " whether the Moon 
is Wsible or not, whether full, or near any olher period." 

In the same paper 1 suggi'sted an explanation of the causes that, 
in my opinion, lead to the impression that the full Moon disperses 
cloud, wiiich it may bt> interesting here to reproduce. Premising 
that the ordinary diurnal chan^« in the amount of cloud, as found 
from the observations of <iM day« in the 1841-1847 series, is 
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from a mom cloudy state by day to a less cloodv' state in evening, 
with a tendency again to more cloud as the night advances, it 
will be reonaclced that the period of evening clenrance corre- 
§poDids at the time ol: full Moon, and at that part of the iuoa- 
tion only, to about the period comprised between the rise and 
adrance of the Moon towards the meridian. There ia thus, 
near the time of full Moon, an appearance of cawie and effect. 
But the transition from a doudy to a (.'lear state of sky is much 
more likely to attract attention when there is a full Moon than 
at other times, for with no Moon present the general darkness be- 
comes little altered, whilst under a hill Moon dissipation of cloud 
in evening so entirely changes the aspect of things that the contrast 
between the previous dulnesa and the brilliant moonlight is very 
striking. So that the Moon may, by her pi-esence, first attract 
attention to the evening clearance, and then, by accident of position 
— the coincidence near full Moon of Ler time of rising with this 
clearanCB^Buggest the idea that to her influence the effect re- 
marked is due, one that on u moonless night might by many 
scarcely be observed. Whether or not this be a true explanation 
of the way in whii.-h the impression of lunar intlueuce arises, wo see 
that tho result arrived at by the Hev. 8. J. Johnson entirely cor- 
roborates that which I bad also found, both negativing the sup- 
position of any definite lunar effect. Yours faithfully, 
Graeowich, 1894, Fab. 17. WlLLLlM Eliis. 

The Comet or Comets of a.o. 1402. 

Herr Helmolt has lately published in the ' Astronomische 
Nachrichten' a list of all the historical references he could find of 
the comet observed in Western Europe in the spring of 1402. It 
ia a very remarkable thing that two comets are recorded as having 
been seen in that year, both of which were bright enongh to be 
visible in broad daylight. Carl (' Hepertorium der Cometen- 
Astronomie,' p. 42) remarks that the diSerent accounts are both 
obscure and contradictory, and give occasion to a conjecture that 
they all really refer to one and the same (very large) comet. 
Dr. Hind, however, kindly informs me that he still continues of 
fingr^'s opinion that there were two, though he found the accounts 
BO confusing that it was impossible to determine an orbit from 
them with any probability. May we hope that an examination of 
Herr Helmolt's list will lead to a discrimination between the 
acconnts and to a probable idea of the path of at any rata one of 
the two comets, if there were really two. It is much to be re- 
gretted that the Chinese records fail us here aud (as Dr. Hind was 
informed by Mr. Williams) contain no account whatever of a 
at seen in that year. Tbey also, hy the way, fail to mention 
the Tycho star of 1572, though the appearance of that of 1604 is 
corded. Tours faithfully, 

BUokLeftlli, 1894, Jmi. II. W. T. Ltks. 
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Solar Outbursts and Terrestrial Magnetism. 

Gentlemen,— 

In the Notes of the January number of the * Observatory,' 
P- 65, you give Mr. Ellis the credit of first protesting against the 
Mideiy taught belief that the luminous solar outburst observed by 
Messrs. Garrington and Hodgson in 1859 was accompanied by a 
disturbance of terrestrial magnetism. Might I point out that the 
protest was made in 'Nature' of November 2, 1893 (p. 2), and 
that Mr. Ellis then took up the matter and clinched it with the 
weight of his authority ? Tours truly, 

1894, Feb. 18. E. A. GbEGOBT. 

The Drawing of Jupiter's Third Satellite in Transit 

by the late Mr. Dawes, 

Unfortunately I came late to the R.A.S. meeting on 
January 1 2 last ; but on receiving the ' Monthly Notices ' last 
night, containing the beautiful drawing of Jupiter's first satellite 
by Mr. Barnard, I at once remembered Mr. Dawes's drawing of 
the third satellite, in transit, in the ' Monthly Notices,' vol. xx. 
p. 245. Mr. Dawes gives drawings of this satellite as shown 
with his 6^-inch refractor, and also with his 8|-inch refractor by 
Alvan Clarke. Had he on the latter occasion (i860, January 31) 
had 36 inches aperture at his command, I cannot help thinking 
he would have made a drawing very similar to Mr. Barnard's, 
showing dark polar regions separated by a lighter equatorial belt. 

Yours f aithf uUy, 
West Dulwich, 1894, Feb. 14. Geobgb Hunt. 



OBSERVATORIES. 

Stokthtjest College Obsebtatoet. — In the small pamphlet 
setting forth the work done during the year 1893 under the 
direction of Father Sidgreaves we have an immense amount of 
information respecting the meteorological and magnetic conditions 
of the neighbourhood, as well as detailed accoimts of the solar 
surface for each observing day. Some remarks from the intro- 
duction we give here : — 

" The long drought which affected the farming interest over the 
greater part of Europe, and the southern and midland counties of 
England, was only partially felt at Stonyhurst ; and it is remark- 
able that the total rainfall of the 1 2 months is in excess of the 
average by over throo inches.'' 

" The new objootivo, with its mountings, arrived at the 
beginning of NovomlxT, and was erected on the 6th. It has a 
clear aperture of 14,^ indues, and was worked by Sir Howard 
Grubb. It cost £600, and constitutes the substantial tribute to 
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tbe metnot? of the late Pather Furry, raised by the generosity o£ 
his many frietidi?." 

Xbare is the ouatomary appandir, coataining the results of the 
meteorological abeervatioaa bikea at St. Igoal^us' College, Malta. 



PUBLICATIONS. 

TobiajS M-irEa's STEBNVBEZBroH!(iss*.^"It is needless for me 
to enter into any panegyric on the celebrated catalogue of stars, 
deduced from the obaervatioos of TomA.8 Mater, and which con- 
sequently hears his name. The zeal and ability of the observer, 
and the excellence of the instrument employed by him, at a period 
Tvhen good instruments were not so attainable as at the present 
day, have stamped on it a reputation which wiil last as long as the 
ice of astronomy exists. The work itself has alvrays been 
scarce in this country, and I believe is known here chiefty through 
tbe imperfect version of it in Visce'b ' System of Astronomy.' " 

8ueh is the opening paragraph of the memoir f in which Baily 
tediscusses the original observations, which had been printed by 
the CommiBsionera of Longitnde in 1826, and deduces from them 
h fresh catalogue, epoch :756, anda new comparison with Bradley's 
observations. Bessel bad a!reaily compared the catalogues of 
Mayer and Bradley in his ' Fundamenta. Baily found out several 
errors, and added several stars previously overloolied ; but did 
nothing towards that discussion of systematic corrections which 
characterizes modern astronomy, and of which Dr. Aawers has 
ihowD himself to be such a master. The differences between 
Sitnyer and Bradley often exceed 10" in both elements; and there 
Is a systematic difference of 4"'3 in the declinations which Baily 
does not attempt to correct, though it is now simply called an 
index error. 

In the course of his work on Bradley's observations Dr. Auwers 
ima struck with the fact that Mayer's observations would probably 
^o be well worth rediscussion. He commenced the work in 1877, 
but could not personally superintend it continuonsly, owing to the 
pressum of other work. It has been completed with the assist' 
ance, gratefully recognized in the preface, of the late Herr Sievers 
and Dr. Lamp, and of Prof. Milller, Dr. Battermann, and others. 
The result is a Catalogue of 1027 stars for the epoch 175S1 fnl- 
filling all modern requirements, and of the greatest value for the 
discussion of proper motions. 

" Maicbk was only thirty-nine when he died in 1762. He wtis 
appointed director of the observatory at Griittingen, founded by 
bis l&te Majesty G^eorge the Third, in 1756 ; and he continued t^ 
jnake observations there till the time of his death; but themajor part 

* Tobias Hnyer's 'SternverzeialiTiiBa naeli den Be^boahtungun auf der 

ittingBr StanHvftrte in den Jihren 1756 bis 1760 neu Boacboitot vou Arthur 
AttWan.' W. Engeluuiun: Lelpiig, 1S94. Price i: Unrk^, 

t Mem, R.A.S. if. p. jgi. 
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of those observations were made in the years 1 756 and 1757, during 
part of which time the City was besieged by an invading army, and 
whilst it was unsafe to venture into the observatory, which was 
very much exposed to the fire of the enemy .... 

"The instrument with which Mateb made his observations 
was a brass quadrant of six feet radius, made by Bibb ; divided 
on the limb in three different ways .... 

"Mayer had no transit-instnunent for determining the right 
ascensions of the stars ; but took them with the telescope of his 
quadrant, which was furnished with five vertical wires." * 

Dr. Auwers has carefully discussed the instrumental errors of 
this quadrant, and the rate of the clock, which was not com- 
pensated, and thus had a considerable daily rate. We can best 
illustrate the results of his labour by examples. Mayer's right 
ascensions were formerly considered inferior in value to his de- 
clinations. Here are the fractions of a second for the R.A. of a 
star picked quite at random, a« shown in Auwers' new ledgers ; 
it happens to he \j/ Leonis, the h. m. s. being 9** 30™ 21'+ : — '65, 

79» '^5y '70, 72, '531 'SS* '74, 77» '85, -80. When we learn that 
" Mayer seldom observed a star at more than one wire, unless it 
were one of considerable magnitude," our admiration for this series, 
which might almost have been an extract from a modern catalogue 
and is by no means exceptional, is so great that it may well be 
shared between the man who made such observations and the man 
who has after more than a century pointed out their true value. 

Again, let us take the old and new differences between Bradley 
and Mayer. Here are a few examples taken quite at random : — 









Bradley- 


-Mayer. 

Au¥ 
E.A. 

— o"-o7 

-0-55 
+0-14 




Star's Number 
(BaUy). 

565 
566 

567 


R.A. 

-i3"-8 
-f 6 -o 

- 5-8 


Baily 


Dec 
- 4"-3 

+ I -2 

-5-5 


rers. 
Dec. 

■f I -2 

-0 -8 


891 
892 

893 


- 5-8 
+ 10 7 

- 8-9 




- 6-5 

— 12 •! 

- 7 -I 


— '12 

—0 '14 

-0-03 


+ '9 

-4 -8 
+ '9 


200 


— II 'O 




— 1-2 


'00 


-0 -8 


201 


4-6-9 




+ 0-3 


—0 "24 


+ -6 


202 


-f 2 •! 




- 3 '4 


+0-05 


— I -I 



Such numbers speak for themselves. It only remains to add 
that a complete discussion of proper motions, both of Bradley 
stars and others which are now carried back to Bradley's epoch, is 
included in the volume, which we may now look upon as a classic. 

Annals of the Asteonomioal Obsbetatoet op Haevaed 
College, Vol. XXV. — This volume contains the proper motions 

* Mem. B.AS. iv. pp. 391, 39Z. 
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deduced by Prof. Bogers from bis observatiotis of atara between 
50' and 55° North Decliuabioa, made during the years 1870-78, 
and 1883-86, m conueotion with the Catalogue of the Aatrooo- 
miscbe Geaellachaft. The ledgers of the iudividitul results, re- 
duced to ihe epoch i875'o, are given for each star at the end of 
the volume ; aud the mean results for the aaiue date ore comuftred 
with aimilar results, deduced from aome 32 catalogues, Bfr al! 
stars in this zone which have been observed during the years 1790- 
1880. Systematic corrections, deduced by a graphical process, 
have been applied to each catalogue, to reduce the declina- 
tions to the system of the Astronomiache Gesellschaft, No 
amount ot pains seems to have been spared in determining the 
values of these assumed deviations from the system of the zone 
catalogue, which are tabulated for every half-hour of Right 
Ascension. For the Greenwich catalogues the average number of 
points on the curve of correction for each catalogue was 30, with 
an average number of not quite ai stars for each point. Con- 
sidering that many of these atai'-placea depend on two observations 
only, the data upon which the corrections are based appear 
scarcely sufficient to justify the amount of labour that was neces- 
sarily expended in obtaining them. The proper motions are then 
obtained by comparing the Harvard College observations with 
those of each catalogue, corrected to the Astronomische G«sellschaft 
system, adopting for the final results the mean of all the different 
determinations. Frof. Rogers is fully alive to the objections to 
such a method of determination, as virtually depending on the 
places of a single catalogue. The amount of work thus involved 
is very considerable, and it would have been aa easy and more 
accurate to plot down the reduced places, and simply draw the 
hest possible straight hne through ail the results, where the 
difference of ordinates would represent the amount of proper 
motion corresponding to the interval of time given by the corre- 
sponding abscissa. Except for the Harvard College observations 
the epoch of each catalogue has been assumed to be the mean 
epoch of the observations, an assumption that ja hardly consistent 
with elaborate systematic corrections. The values of the K.A. and 
declination, given as a^ and a, and o„ and 0, do not seem to agree 
with the description given under the explanation of the printed 
pages. Snch systematic corrections as are here given to so many 
catalogues are made on the assumption that the proper motion of 
each star carries it forward on a great circle with a uniform 
velocity ; the question is, does it ? W. G. T. 

Annexes de L'OiisSBvAioiKE db Pabib. — The latest Paris 
volume, containing the obaervationa for 1885, published under the 
direction of M. F. Tisserand, has just reached us. It contains 
the usual routine observations and reductions, and a few meteoro- 
loeical observations. In all there is a large amount of work. 
There is also an Appendix, entitled " Instructions sur I'naage de 
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Tequatorial et sur la reduction des obseirations/' by M. Bigourdan. 
This is a very useful, practical, and complete exposition of the 
method of making and reducing extra-meridian observations. The 
thoroughness with which M. Bigourdan has done his work is 
evidenced by the long and complete tables for facilitating the 
redu|tions, and his notes on star catalogues. Both these chapters 
ouglHpto prove of great value. 



NOTES. 

Comet Notes. — In a thesis presented to the Faculty of Sciences 
in Paris for the degree of D.Sc, M. Fabry, of the Marseilles 
Observatory, examines the question whether comets have their 
origin in the solar system or come from outside space. On the 
hypothesis that they come from outside, he finds that on the 
assumption of the Sun's immobility hyperboHc orbits would be 
frequent ; while on the assumption that the Sun is moving with 
a speed of one quarter of that of the Earth in its orbit, practically 
all the orbits should be hyperbolic, and strongly marked hyperbolic 
orbits should be quite frequent. As, in fact, strongly marked 
hyperbolae never occur, while hyperbolae as a whole are decidedly 
rare, he concludes that comets are to be regarded as members of 
our own system. From an examination of the elements of all 
known comets he finds no indication of the solar motion, which 
again supports the above conclusion, as if the original velocity of 
comets were quite independent of that of the solar system the 
latter would produce strongly marked characteristics in these 
elements regarded as a whole. 

In the 'Astronomical Journal,' No. 310, there is an investi- 
gation by Prof. J. G. Porter of the orbit of Comet 1892 (Barnard). 
Only 31 observations are available, extending from 1892 Oct. 13 
to Nov. 21, and the conditions are not favourable for a very exact 
determination. The following are the resulting elements, for 
comparison with which are given the elements of Wolf's Comet 
(from Ast. Nach. 3050). It will be remembered that the resem- 
blance between these elements was pointed out by Herr Schulhof 
shortly after the discovery of the comet. 



Barnard's Comet. 

Osculating 1 1892 Oct. 22*5 
epoch. J Berlin M.T. 

M, .... 352° 8'i4"-48 

17 I 34 -20 

206 42 28 '60 

31 10 35 '60 

35 19 12 '37 

27558134 
0*5294621 

6y-226 



a.. 

m 

logU 

log a 
Period 



Wolf's Comet. 

1 89 1 July 10. 

Perihel. ' 
Pass. 



1892*0. 



189 1 Sept. 3^ 11*^21 
Paris M.T. 
19° 11' 38"! 



m 



206 22 29 

25 14 33 

Z3 51 29 

2*7161472 

o'5559o63 
6y-82i 



^ 1891*0. 
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Prof. Porter condudea from the situation of the orbit that there 
ia little pros[]ect of seeing the coatet til! its fourth return in 191 7. 

In Ast. Nach. 3207 there is a definitive investigation by 

M. Bobrinskoy of the orbit of Denning'a Comet (iSgo VL). The 

perturbationa by Jupiter and the Earth, though very minute, are 

taken into account. The following is the final orbit : — 

T=^iSgo Sept. 24-545245 Berlin M.T. 

163" ■ '■- • 



log 5. 



' 3° •39} 



Brooks' Comet i 



1893 ■ 



56 ; .. 

o' 100448 

0-9991542 

followed with the ifi-inch »r 
Carleton CoUega Observatory, Minnesota, till Jan, a6, but it was 
then so faint that no meaaurea could be made. Holmes' Comet 
waa searched for visually and photographically at the same place, 
but without ancceaa ; a stain on the plate, however, covered the 
place where the comet was expected to be. A. C. D. C. 



AT .. 


. Jan. 29, 


Charlois, Nice. 


ATJ.. 






AV.. 


. Feb. 16. 


Conrty, Bordeaux. 


AW.. 


iS. 


WiboQ, Northfield 



The latter discovery ia interesting from the fact that the planet 
bad passed opposition some four months ; it will probably be 
furly oonspic'uoua when in opposition. 

The following sis planets, all discovered by M. Charlois in 
11893, have received permanent numbers : — AJ=(373), AK=(374), 
AL=(375),AM=(376), AX=(377), AP=(378). ^ AO does not 
receive a permanent number, not baving been sufficiently observed. 

Wa give as Prontispiecea to this Number pictures of the corona 
OS seen and photographed during the Total Solar Eclipse of April 16 
last, by the expedition sent from the Lick Observatory. These are 
copied from a glass negative kindly supplied by Prof, Holden. The 
Other pictures of the corona as seen during the eclipses of December 
1871 at Baikul, India, and May 1882 at Sohag, Egypt, are copied 
from the drawings made by Mr. Wesley from the photographs 
token on these occasions. In these two last the projection of the 
Sun's axis is represented by a vertical Hue through the centres of 
the plates: in 187 1 the north point of the Hun's disk is about 12' 
hi the west of the projected north pole ; in 1882 it is about 21° 
toward the east. We have brought the pictures of these three 
eclipses together, aa the aun-spot period was at about the same 
phase at the three epochs, and the similarity or dissimilarity of the 
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coronal appearance at similar phases of the cycle can thus be easily 
judfttMl. 'i'iie approat-h to a gap in the equatorial region in both 
1882 and 1893 is to be remarked, wheri'SH the opening at the poles, 
BO cunspicuoiia in i8;i is not at all swn in 1893. 




The above is a t'opy of thi? pii'luiv oT thi' appearance of the 
corona as predicted by Prof. tSehai-bcrlL' fcr April 1893, accord- 
ing to his mechanical theory, and published by liim in ' A^^tronomy 
and Astro-Phyaies ' of January 1893, for comparison with the actual 
Corona as seen. In a private letter to us Prof. Schaeberle expresses 
hia opinion very strongly that the appearance of the corona in 1893 
is in accord with his prediction. 

Anekt a criticism of ProE. Schaeberle's theory of comete which 
appeared in our number of December last, and in which we 
questioned whether his reasons would not be equally good reasons 
for arguing that Mercury and Venus should have tails. Prof. 
Schaeberle says : — " It ia evident the planets, on account of their 
great mass, will not allow nearly grazing particles, originally 
ejected from the Sun, to form a t-ail, for all such particles will he 
deflected from a radius vector ; aa seen from the planet the 
density will evidently ha greateat 180" from the Sun, where the 
new orbits described cross each other. It is also evident that ( ^ 
account of the oomparatively small depth of the atmosphere c 
planet, nearly all the coronal particlea actually striking such ■ 
atmosphere will be permanently captured.'" 
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Wb bare reason to know that Sir Heory ThouipsoD, the eminent 
fliiFgeon, hoB offered the magnificent sum of 5000 pounda sterling 
to Uie nation, through the Astronomer Boyal, for the purpose of 
buying a telescope for Greenwich Observatorj'. It is not often 
Astronomy iinds such a generous patron, on this side of the 
Atlantic at least, and, moreover, one who can bo well appreciate the 
exact needs of the Bcience at the moment. For Sir H. Thompson 
foreaeeing that the Astronomy of the future is to be photc^raphic, 
wd feeling that England should be well .-equipped in this arm, 
makes it a condition of his gift that the telescope is to be expressly 
denigned for photographic purposes. So far as the plana are made, 
Bud subject to the acceptance of the offer by the Government, the 
instrument is to be of 26 inches aperture, just twice that of the 
talesoopes used for the Photographic Chart of the Heavens — in fact 
the iBstrument (which will probably be made by Sir H. Grubb) is 
to be made from the model of the Astrograpbic Equatorial, but of 
exactly double the dimensions in every particular. The guiding 
telescope for the new instrument will be the ia|-inch Men! re- 
fractor with a light tube ; and the 9-inch photographic objective 
presented by Sir H. Thompson to the Royal Observatory Bome 
Uiree years ago will also be carried on the same mounting for use 

a pbotoheliograph as at present. 

The new instrument, when completed, will be housed under the 
lAGsell Dome, on the top of the central octagon of the new 
Physical Observatory, now being built in the south grounds o£ the 
3ioyal Observatory. 

IjAitGE ScN-BPOT, — There is at the moment of writing, Feb. 27, 
spot on the Siin visible to the naked eye. Its area on Feb. ao 
^it was first seen at Greenwich on Feb. iS) was measured as 
iQoo milliontha of the solur hemisphere, which, though large, is 
little more than half the area of the great group of February 1892. 
"We are permitted to publish the following report of a simul- 
taneous disturbance of the Greenwich magnetometers : — 

"A considerable magnetic disturbance was observed to begin 
very sharply at 8" 15'° p.m. on Feb. 20, and the movements con- 
tinaed to be pretty active till ii*" o" p.m. on Feb. 21. The 
magnets t^en remained fairly quiescent for 24 hours, when the 
dtsturbanco recommenced with great«r intensity than before, con- 
tuuiiug until 2° i.u. on the 26th, with another quiescent period 
between 7'' a.m. on Feb. 24 and 7' a.m. on Feb. 25. It was 
specially active in all the elements about 3 o'docli in the morning 
rf Feb. 23, during the night of Feb. 2,3-24, and throughout the 
nfieniooD and evening of Feb. 25. The disturbance, though a 
nry noticeable one, is of qnite a secondary order as compared 
with those which were aynehronoua with the great sun-spots of 
April and November 1882, or with the sliil greater sun-spot of 
f»bruary 1892." 
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In 'Astronomy and Astro-Physics' for January, Dr. J. M. 
Thome, the present Director, gives an account of the work done 
at the Cordoba Observatory since its creation in 1869 ; his article 
ends with the following paragraph : — 

'* I think most astronomers, especially those of maturer i^e and 
experience, will agree that our time and means have been well 
and dihgently employed, whatever Jack of brilliancy there may be 
in the achievement. What we have accomplished was done by 
concentrating our energies and directing them upon one distinctive 
object. There has never been more than one director at a time in 
our Institution and the principle seems to have worked well." 

We fancy the last sentence has obscure reference to another 
American Institution, but the tale of the work done at the National 
Argentine Observatory by Drs. Gould and Thome is evidence of 
the wisdom of the policy above laid down. 

Pbop. E. C. Pickeeing has examined the Harvard College pho- 
tographs containing the star in Andromeda (E.A. o^ 14™ 48% 
Dec. +26° io''3, 1855*0) discovered to be variable by the Eev. T» 
D. Anderson in November last, for the purpose of discussing the 
variability of that star. He discovers that its period is 281 days^ 
and that a maximum occurred on the Julian day 2398587. The 
next maximum wiU therefore occur on March 30, 1894. The 
magnitude will then be 9*0, and from the photographs referred 
to above it appears that for three months preceding the maximum 
the increase of brightness was perfectly uniform and at the rate 
of one magnitude in 26 days ; after maximum the decrease was still 
uniform and at the rate of one magnitude in 25 days. From a 
table given by Prof. Pickering (A.N. 3213) the magnitudes as 
observed on the photographs are perfectly in accordance with the 
above laws. 



We need scarcely inform our readers that the eyes of England, 
if not of the world, have been centred on the neighbourhood of 
Greenwich during the last week or two. Notoriety from such a 
cause is hardly worth the risk run in obtaining it. The explosion 
of an Anarchist bomb so near our National Observatory, whether 
as the result of evil design or otherwise, is a httle unsettling. 

It may be worth while to put on record here the facts as known 
to those inside the Observatory. On the afternoon of Eeb. 1 5, 
soon after the close of the usual office-hours, when few persons 
were on the premises, an explosion, rather louder and more pro- 
tracted than a rifle-shot, was heard (4** 51"* 25* G.M.T.), apparently 
quite close to the Observatory. Looking from the boundary-railings 
a httle later, Messrs. Thackoniy and Hollis, and MacManus the 
gate-porter, saw a man picked up by the park- con stable in the 
'* zigzag," a path in a secluded part of the Obsenatory Hill. Going 
to the spot they found the man terribly mutilated, and \\ith his 
left hand completely severed from his wrist. The man died 
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shortly afterwards. The subsequent iuvestigation, wLich waa 
carried out in the fullest manner by G-overnment olBcials, leaves 
no room for doubt but tbat the man was one of a band of foreign 
Anarchists now living in London, and that he had brought an 
explosive bomb to Greenwich for the purpose of damaging the 
Observatory and its contents, which exploded as ho waa in the 
act of preparing it for its final purpose. But it ia not evident 
■why he should have thought that the destruction o£ seieatiflc 
instrnments could in any way help any quasi-political cause. His 
intended programme might be described as one of safety, aimplicity, 
^d sensation ; and it is gratifying to find that the first item of this 
policy waa not practicable. 

The only amusing thing in counection with the incident was a 
letter from a person who wished the Astronomer Eoyal to use his 
influence to put a, stop to Prof. Dewnr's experiments, which he 
(the correspondent) thought were encouraging Anarchical methods. 

A coNGBATiTLAToaY dinner was given to Prof. Turner in cele- 
bration of his election to the Savilian Chair, at the First Avenue 
Hotel, on Wednesday, Feb. 14th, by the Members of the Observa- 
tory ytaff and several astronomical friends. There were present, 
besides the Observatory Staff, Messrs. W. Airy, F. W. Dyson, 
Dr. A. A. Common, Messrs. E. Dunkin, W. Ellis, W". C. Johnson, 
ft. Knott, W". H. Maw, &. C. Piilsford, Dr. Sjjitla, Messrs. S. 
Waters aod W. H. Wesley. Letters and telegrams of congratu- 
lation and of legret for ioability to attend were read from Capt. 
Abuey, Mr. i\ McClean, Mr. W. E. Plummer, Prof. McLeod of 
Montreal, and Messrs. Dickenson and Wilmot, of the Commercial 
CaUe Company. 

Mr. Kidkb Ha-GGAbb may be a very excellent noi'elist but he is 
hardly an astronomer. A novel of his is now being published in 
a journal which enjoys a large circulation ; and a correspondent 
wnting to that journal points out some remarkable lunar vagaries 
said to happen therein. To wit : the Moon ia said to rise in the 
evening, which we take it implies that the Moon must be full or 
about the full ; then, accordingto the novelist, the Moon is visible 
for Ihe next seven nights, but during the eighth night it gett, aud 
on the next night, about the ninth after full Moon, it rises full. 
Truly a wonderful lunation— almost as wonderful as Mr. Haggard's 
other instance in one of his earlier novels, where the Moon eclipsed 
the Sun during the morning, and was full on the evening of the 
same day ! 

Kuch mistakes are not uncommon in pictures, where the crescent 
Moon at sunset is sometimes drawn with the fotlowint/ limb 
bright. We propose to make a sort of pillory on this puge 
of flush mistjikea occurring in novels, aud shall be glad to receive 
any instances noticed by our readers. Passing oier Dickens's well- 
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known case of a star being in the zenith for several hoars, we 
begin with a lady novelist, who in the description of a sunset states 
that Venus was Hsing in the eastern skj. 

Mb. Ledoeb seems to have incurred adverse criticism in some 
quarters bj considering the Moon, in a recent Gresham Lecture, 
as a solar planet instead of a satellite of the Earth. This is 
merely a matter of terminology. There seems to be no very good 
reason, except that of quantity, why the Moon should not be con- 
sidered as moving, as the planets, under the influence of the at- 
traction of the Sun, and perturbed by its nearest neighbour the 
Earth. 

Public interest in Astronomy and Observatories is certainly on 
the increase. We understand that a play is in preparation for a 
well-known London theatre in which one scene is to be laid in an 
observatoiy. The stage manager and scenic artist have paid a visit 
to Greenwich in order to get the necessary local colour. 

} A TELEGEAM through the Kiel Centralstelle informs us that the 
star in Norma, discovered to be variable by Mrs. Fleming, in 
October last, has been observed spectroscopically by Mr. Campbell 
at the Lick Observatory. The message says : — " Magnitude 9*5, 
spectrum four bright lines, similar to Nova Aurigse in August 1892, 
hence nebulous." 

Mb. F. W. Djson, M.A., Fellow of Trinity College, Cambridge, 
has been appointed Chief Assistant at the Eoyal Observatory, 
Greenwich, in succession to Prof. Turner. Mr, Dyson was Sheep- 
shanks Exhibitioner at Cambridge, and has held the Isaac Newton 
Studentship for the last two years. 

Pboe. Ttjenee gave his inaugural lecture in the Sheldonian 
Theatre at Oxford on Friday, Feb. 23, before a large and distin- 
guished audience. The subject chosen by the lecturer was " The 
International Photographic Chart of the Heavens." 

We have received copies of new editions of Mr. W. T. Lynn's 
Jittle books ' Celestial Motions ' and ' Eemarkable Comets.' We 
can heartily commend this latter as a useful addition to a 
miniature reference library. 

We call attention to an occultation of Spica which will happen 
on the morning of March 23 (Good Friday), visible at Greenwich ; 
and also to the " near approach " for Greenwich of )3 Yirginis 
(mag. 3 1), which mil take place on the morning of March 21. 

The Eev. T. D. Anderson reports the variability of a star 
in Cassiopeia, E.A. 23^ 7™ 7", N.P.D. 30° 53''5, the magnitude 
of which is given in the Bonn Durchmusterung as 9*5. 

In our last number Mr. W. F. Denning's name was inadvertently 
inserted at the end of an article on p. 78. He asks us to make 
•this announcement. 
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MEETING OE THE EOYAL ASTRONOMICAL SOCIETY, 

Friday, March 9, 1894. 

Capt. W. de W. Abitey, C.B., E.R.S., President, in the Chair. 

Secretaries: Prof. H. H. Tuenee, M.A., B.Sc, and 

E. "W. Mafndee. 

The President. I wish to call attention to the fact that invita- 
tions are issued to ladies by the President with the sanction of the 
Council at the commencement of the Session. I mentiou this so 
that there may be no misunderstanding with regard to this Session. 

Capt. Noble. 1 think, Sir, I am not singular in wishing that 
ladies could claim to sit here as a matter of right. 

Mr. Maunder. 103 presents have been received since the date 
of the last ordinary Meeting of the Society. There are not many 
calling for special notice ; but three volumes of the ' Annals ' of 
the Harvard College Observatory have been issued, one of which, 
Vol. 25, contains a discussion of the star places of the catalogue 
made by Harvard in connection with the catalogue of the Astrono- 
mische Gesellschaft. Vol. 29 contains a number of miscellaneous 
researches. Vol. 31 is devoted mostly to meteorological observa- 
tions. There is also a very important volume by Prof. Auwers, 
' The reduction of Tobias Mayer's observations made at Gottingeu 
in the years 1756-1760,' and one by Prof. Gylden, "Analytical 
Treatise on absolute Orbits of the Planets,' Vol. i ; and there are 
a number of photographs of portions of the Moon taken at the 
Lick Observatory and enlarged by Prof. L. Weinek. 

The President. Mr. Lewis has prepared a paper on the results 
of micrometric measures of double stars made in the year 1893. 
It consists principally of tabular matter, but I should like Mr. Lewis 
to say a few words about it. 

- Mr. Leivis. There is very little to say about this paper. It 
contains results of some micrometric measures made with the 

IfOiL. XSIU M 
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i2|-inch Merz telescope, mounted on the Lassell equatorial, m the 
first part of last year, \*ith a power of 412. Besides the measures 
made by myself there are one or two others made by Mr. Turner. 

Dr. Downing . What class of stars did you devote your atten- 
tion to ? 

• Mr, Lewis, They are mostly stars that are known to be in 
motion, the distances between the stars ranging from about 
four-tenths of a second, which is an estimate, to six or seven 
seconds. 

Dr, Downing, What distance can you measure accurately ? 

Mr, Lewis, About five or six-tenths of a second easily. 

Prof, Turner, Mr. Lewis has kindly referred to me in these 
measures, which gives me an opening to make a protest against the 
very modest way in which he has brought forward this paper, 
which is the result of a very large amount of labour and which I 
aul very glad to welcome among the papers of our Society as being 
so germane to the work of our Medallist of the present year. 
Mr. Lewis is an enthusiastic admirer of Mr. Burnham, and I am 
glad to be able to give some testimony to the value of the work 
he has done in measuring double stars. We have here 2 or 
3 pages of work summed up in the clearest manner, and t-o the 
value of it I can testify with the greatest enthusiasm. I am sorry 
Mr. Lewis did not say more on the subject of his valuable paper. 

Prof, Turner then read a paper by Mr, H, C, RusseU on " A 
Seconds Contact-maker for Astronomical Clocks." The device 
consisted of a wheel loosely pivoted on the pendulum-rod, which 
Mas in contact throughout the swing with a horizontal spring. 
At the lowest position of the bob of the wheel the spring is 
sufficiently depressed for its end to make contact with a fixed 
terminal below it. The paper stated that as the v\ heel ^^'as loose 
on the pendulum the only resistance was a rolling friction, which 
had little effect on the going of the clock. 

Mr. Cushing, That is an old device. 

Mr, Knohel, It seems to me that we should ascertain whether 
it is an old device, and before we proc-^ed further with the publi- 
cation of the paper this should be substantiated. If Mr. Cushing 
can favour us with any further substantiation of that we should 
like to hear it. 

Mr. H, Dennis Taylor, I should like to say that this device was 
invented and used in some clocks made by Messrs. Cooke & Sons 
20 years ago, and it may be seen in an old clock on their premises 
to-dav. 

Prof, Turner, In case I may have inadequately explained the 
paper, will Mr. Taylor look at it and also at the drawings ? It is 
possible I may not have properly explained the matter. 

The President, Whether it be old or nev^^ I am sure Mr. Eussell 
would not send anything forward unless it was his own idea, and 
therefore I ask you to give a vote of thanks to him for his com- 
ii.unication. 
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Prof. Tuiiier next read a pnper by M': W. F. Dmtiinn on llie 
brilliant detonating fireball of Junuary 25tb, 1894. Mr, Denning, 
Bs WHS his custom, had diseusaed the subject very completely. 
About 10 o'clock on the night in quastion, a lai^e lii'eball went 
across the sky from N.W. to S.E., scattering behind it a bright 
tnul of sparks. Mr. DetiniBg had collected 45 descriptions of the 
fireball, and though the majority of them were of a popular 
cbara<:ter, he had been able to dedui:e from the moat accorate ot 
them the true path of the meteor aud to bud its path, which he 
had ta.bulated iu the form of a diagram. 

Mr. Ranyard. I think Mr. Denning in his paper generalizes 
ratlier too much. Col. Tupman showed that we have a large 
number of fireballs or large meteors iu November, which nearly 
follow the Earth iu its orbit and would therefore appear at night to 
cuaie from the westward; but certainly they a jj pear many times 
iu the year, and they cannot ail be from the sume source. I shouid 
have thought they occaaionallj arrive from all parts of spnce. 

Prof. TuriKf. I have read only short extracts from Mr. Denning's 
paper. He says that in Ihe summer and autumnal months there 
are several routes, &c. It ia ao exhaustive paper, whiuh I did uot 
renture to read in full. 

The Pntidciit then asked the Astrouoraer Eoyal to eshihit the 
esperinieiilal photographs taken with the aS-iueh object-glass at 
Greenwich. 

Tke Astronomer Poyat, I propose to show one or two experi- 
mental photographs which liave been taken with the aS-iuL-h 
object-gliiES arranged for photcgraphy, that is to say, with the 
crown leas reversed. But these results must not be looked 
upon as filial. They are exhibited merely by way of showing 
the difference in imageB caused by difference in adjustment and 
the steps by whieb we have advauced, and I hope m e have got 
fairly near to the proper adjustment of the object-glass. I 
do not therefore wish to put these forward in any way as 
definitive. This object-glass has been bo arranged 1bat it is in 
the first place adjusted to give the most perfei-t visual image; 
and then, according to a plan proposed by Sir George Btokes, 
the cruwn lens is reversed and the lenses are separated. The sepa- 
ation of the lenses introduces some spherical aberration, which 
sboukl ho corrected by the reversal, and liie problem is to find the 
proper distance between the leuses fur photographic correction and 
then to adjust the crown lens exactly to centre with the flint lei;s. 
I think we have got very nearly the proper seporation of leuses, 
tnd we want a slight alteration in the centring, which ia a small 
matter, and only requires a little mechanical work. [The Astro- 
nomer Koyal then ahowed on the screen photographs of stara luketi 
with different separations of the leuses, and with different positions 
oE the plate wiih reapect to the focus.] These photographs were 
in the face of many difficulties, due both to the weather 
I wind and dou.l having been previJeut lately) aud to the 
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meclmnical conditions, as a new adjustment often requires an 
alteration of the camera, and the work necessarily proceeds slowly ; 
but I think these photographs show that we have nearly arrived 
at the best position for the lenses. I feel that I ought to apologize 
for having brought these rather crude pictures before the Society ; 
but I think it is bef-er to show the steps by which one has led up 
to a result and the failures rather than to show a final result 
without the steps by which it has been obtained. 

In reponse to a call from the President, 

Sir Howard Gruhh. It is purely a matter of accident that 
I am here to-night; I did not anticipate being present, and 
I was quite unprepared to say anything on this subject. I may, 
however, mention some points of interest about this object-glass. 
As this is the only large object-glass I ever had to make without 
having to make the mounting for it, I was placed under very 
psculiar circumstances, not being able to try it on a celestial object 
until it was at Greenwich, so that the photographs shown on the 
screen to-night are the first results of that kind I have seen from 
this object-glass in its photographic position. In Dublin I was 
only able to use it on our ordinary artificial test-objects. Under 
those conditions it was necessary to make certain allowances and 
differences in various directions. It was necessary that the object- 
glass should have a certain amount of incorrectness for near 
objects in order that it might be 'perfectly corrected for distant 
ones, and that of course increased the diifficulty of figuring the 
glass very much. But with regard to the photographic position of 
the lenses, I was never able to make experiments in this position, 
and consequently the estimation of the curves so as to give proper 
results was quite theoretical. I was very much pleased with the 
results which the Astronomer Eoyal showed me yesterday. There 
is a slight want of adjustment yet, but the adjustments have not 
been of such great difficulty as I anticipated. When these adjust- 
ments are made the corrections will be as nearly right as possible. 
I think the results are very promising indeed. 

Dr, Common made some remarks of a technical character criti- 
cizing the photographs exhibited. 

21te President. These photographs, inasmuch as they raise the 
question of the position of the photographic focus, are very 
interesting. I am quite unorthodox as to where the photographic 
focus ought to be fixed. I think opticians have hitherto been 
wrong as to where it should be. It ought not to be near the 
focus of the G ray, but nearer that of the Y ray, which is a very 
important fact in photography. The fixing of the focus near G 
may be accounted for by the fact that formerly iodine plates were 
used, which are of comparatively slow action, and it will be found 
that the more rapid the plates the more near will the focus be to 
that of the F ray in the spectrum. If I were asked to give any 
advice to the Astronomer Eoyal on the subject, I should advise 
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that the focus ailopteJ for photography should he that of the ni 
about midwny between the t' aud G rays of the spectrum, 

The Aitroiiamer RoyaL Although the Congress oE Paris passed 
ft resolution that the minimuin tocal length was to be that oE th« 
G ray, I think the practical queatioa is to get the bust possible 
SeHnilion out of the photographs, and though I mentioned G as 
the minimum focal length, I intend to work from G toivards F, 
so aa to see whether wa could get butrer results. I wish to 
express my henriy concurrence in the remarha the President has 
made on the point. 

Mr. Maimdei: The focus io the thiril adjustment is distinctly 
ou the F side of G, not very far from G, but fctill very distinctly 
oa the F side. 

Sir H. Griibh. When I was malsing the object-glasses for the 
Slellar Photographic Survey the results were rather in the direc- 
tion of what the President has said. It is difficult to determine 
this in a praclical way, therefore I cannot say by how much ; but 
the tumiug-poiut of the curve was certainly toivarJs that of the 
rr.y. 

Mr. Maunder then exhibited and described some photograplis 
taken at Greenwich of the recent sun-spot and of the magnetic 
traces showing the disturbauces of Feb. 30-28. The sun-spat of 
Feb. 16-28, Mr. Maunder said, seemed to have caused a great deal 
of popular interest, although he did not kuow that it was by any 
means one of the finest spots, either as to area or as to detail, that 
had occurred during the present maiimum. Unfortunately it 
was nob possible to obtain a photograph of the Sun on Feb. ifi 
and 17, when the spot came on the east limb ; but the 19th was 
the first day the spot was seen : its area on that day was about 
1550 millionths of the Sun's visible hemisphere, or about half the 
area of the great spot of the year iSgj, On the 21st the spot 
seemed to have attained its maximum extent. The disturbance 
began about 8 o'clock in the evening of Feb. ao very sharply; 
there was a moderate amount of activity until 2 o'clock in the after- 
noon of the zist, and the magnets were then at rest for 24 hours. 
After this quiet time a second outburst took place, beginning just a 
httle before midnight on the 22nd and continuing until 7 o'clock 
on the 24th, and there was a further outburst in the early morning 
of Feb. 25. The spot was on the central meridian just about 
noon of the 22nd, so that the second disturbance was about 10 
hours after the passage of the spot over the central meridian. 
On Feb. 28 an aurora was seen about 7 o'clock in the evening. 
The spot passed ofi about midnight on the aSth, and a period of 
quiescence set in. 

Mr. Knobel. Were you able to trace any change iu the spot 
simultaneously with the magnetic disturbances ? 

Mr. Maunder. I cannot say that from the photographs. We 
take two or three photographs a day, and that is not a sufBciently 
continuous record tu compare with the magnetic traces iu that way. 
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Capt. J^ohle. I was very much interested to see how admirably 
the faculsB were pictured in the photograph of the spot passing oft 
the Sun's limb. I saw it so visually, not photographically ; and^ 
judging from what I saw, I never remember to have seen faculai 
60 accurately reproduced. 

Father Sidjreaves. Have you no other aurorsB to quote in con- 
nection with these matters ? There was certainly a vastly finer 
6ne than the one you mentioned, a few days previously ; I think it 
was on the 23rd. It was seen at midnight at Stonyhurst in the 
full blaze of a three-quarter Moon, and it could be seen as it were 
a great sea with the rollers rolling right up to the zenith. 

Mr. Maunder. I think that remark of Father Sidgreaves is 
interesting because from the size of the spot one would have 
thought there ought to have been aurorsB about that time. 

Father Sidgreaves, I do not think I ever saw an aurora so 
marked ; and without the moonlight it would have been wonderful. 

Mr. Newall. There was an aurora last night visible at Cambridge 
after the spot had gone round the edge of the visible hemisphere. 

Mr, H. Dennis Taylor then proceeded to read liis paper describing 
the new "perfectly achromatic'' object-glass recently invented and 
perfected by him. Now that photography is so largely supple- 
menting eye-observations in practical astronomy, an object-glass 
which can be used equally well for either visual observaMons or for 
photography without the troublesome operation of adding or re- 
versing and moving of lenses has become a distinct need. This 
new object-glass not only refracts the photographically active rays 
about G to precisely the same focus as the most luminous rays, but 
with regard to the whole spectrum the objective may justly be 
described as being as achromatic as a reflecting telescope. For it 
can be shown that the residual colour aberrations likely to remain 
in the case of even an objective of 2-feet aperture on the new 
principle, would cause no more detriment to vision than that 
caused by the colour-aberration of a i-iuch Huygenian eyepiece 
when used on a reflector whose focal length is 7|- times its aper- 
ture. A diagram showing a diametral section of the object-glass 
was thrown on the screen. It consists of three lenses of three 
different sorts of glass : — 

I St. A positive double-convex lens of a certain baryta light flint- 
glass, having a refractive index of about I'^C^. This is a hard, 
white glass capable of standing as much weathering as ordinary 
hard crown. 

2nd. A negative double-concave lens of a certain new boro- 
silicate flint-glass, placed between the two positive lenses. This is 
the only glass suitable for a negative lens of which it is possible to 
make large discs. It is a fi;lass of unusual hardness and mechanical 
strength and exceedingly transparent, except to the violet rays, 
which it slightly absorbs. Its refractive index is about 1*547. 
Its durability is guaranteed. 

3rd. A positive convexo-concave lens of a certain light silicate 
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crown glass of an exceedinglj transparent characfer and as dnrab'e 
»"* ortli nary hard crown, from which it differs only in hanng a rather 
lower disporsivo power and somewhat different rfttionnlity of dis- 

fiersion. All three giMses are the prodnctions oE the oelabra^ed 
ftctory of Herrn St-holt and Gen, of Jena. That firm, ever since 
sfnrtiug in 1884, have been aiming at. prodncing two gleases of 
nmilar rationahty of dispersion but of Bnfflciently different dis- 
persive powers to enable a double object.glass to be made, free 
trom secondary Bpectrum. Yet this problem seema to be as far 
from a really satisfa^'tory solution to-day as it waa 10 years ago or 
more. Mr. Taylor, like several other inveBtigatorB, was irresistibly 
Ind to the oonclusion that the nio^t perfect achromatism as well as 
the greatest sum of other advantages would result from the use of 
three lenses of three different sorts of glass, and the present 
ohJGctiTB is the outcome of a prolonged investigation of the posrtbili- 
tiea afforded by the employment of glass selected from the hundreds 
of varieties manufactured by Herrn Schutt and Gen. Besid> a 
being perfectly achromatic, the objective also affords the largest 
field of view possible to a contact combination of lenses, the laternl 
images of stars being free from coma, while its curves are such ss 
tn realiKe certain other practical and theoretical advantages touched 
upon in the paper. The coloured fringes surrounding objects when 
viewed through ordinary refracting telescopes are entirely dor e 
away with in the iiniiges formed by this oew objective, Asregart's 
its performance upon the Moon and plane's, the most marked 
difference, depending on the perfect ao^mmatism of this new ol- 
jwtive, is a more blact and white or sharper rendering of the fire 
details, owing to the fact that all the light is used strictly fop de- 
fining purposes and none scattered o»er the image in the form of 
more or less mist. The objective has a ratio of focal length to 
aperture of iS to 1 i but up to moderate sizes a ratio of 15 to i 
may be attained if specialty desired. 

Sif H, Ornhh. I have listened to the paper with very great 
interest, and I think the Society ought to be much obliged lo 
Sir. Taylor- Any addition to our knowledge on these subjects is 
very useful. 80 far as I am concerned, my interest commenci s 
and ends in the theoretical result^. It seems to me the whole 
question is one of the permanence of the glass. Some years ago, 

trobably early in the seventies — but I am not ceri aiii of the date— 
Ir. Common showed me an object-glass made of this Jena glnsc, 
and 1 admired the image and the colour. It was more like an 
image given by a re.flecting telescope than by a refractor ; and if 
the glass had been permanent it would have been very good, but 
years have gone over and yet we do not hear of any good work 
Ixiing done by it. I am afraid it is a question of permanency. 
No one would rejoice more than I would if we could get perfect 
achromatism. I confess I would be slow to employ any glass for 
large objectives if I did not feel thoroughly con\inced it was per- 
mniieut. I think the test of years is ruijtiired. If an object-glass 
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is made, and 20 years pass over Anthout alteration, then I consider 
the time lias come to adopt it permanently, but otherwise I should 
be slow to recommend it. The writer of the paper may be perfectly 
correct in what he says about the tarnish on the object-glass in 
some particular case, but my experience has been the opposite of 
his. My experience is that the tarnish has a very sensible effect 
indeed upon the amount of light which passes through it. I am 
very much interested in Mr. Taylor's paper. 

Mr, Ranyard. I have recently been at Potsdam, where I saw 
an objective made of Jena glass. I do not know whether it is the 
same make of glass as that referred to by Mr. Taylor, but after 6 
or 7 years it shows a very distinct white film as seen from the 
front, and theoretically the amount of light transmitted must be 
smaller. There must be some loss in this case. No doubt being 
able to cover the Jena glass with the crown lenses is a very great 
step in advance, and this perfect achromatism would be a very 
great step for photographic purposes. 

Mr. Taylor. I would like to make a remark anent the observa- 
tion of Sir Howard Grubb as to having seen in 1872 object-glasses 
made of Jena glass. 

^^2> H, Grubb. Pardon me ! I did not say that ; I said I was 
not sure of the date, and laid special stress on it. 

Mr. Taylor. This could not be, because Herr Schott did not 
start his factory until 1884. There was another type of borosilicate 
glass made by Schott which was used by Hastings in America, 
but that glass could not be made good enough, and the glass I 
have referred to is a new tvpe. When I was speaking of tar- 
nishing I did not mean actual corrosion of the surface. The 
tarnish I refer to is a transparent tarnish ; it in no way inter- 
feres with the surface of the glass. I would not care to use this 
glass for an exterior lens ; but between the other two lenaes it is 
different. We guarantee it is absolutely permanent when it 
comes between the other two lenses, and I do not know what 
greater satisfaction we can give as to the continuance of its trans- 
l)areucy. 

The President. We are all interested in getting a perfectly 
achromatic object-glass, and if that has been done a great deal has 
been accomplished. We all recall Mr. Taylor's other very in- 
teresting paper, and this seems a second paper on the same kind 
of subject, the one leading up to the other. He has also promised 
to ^ve us another paper as to the way in which he separates 
certain light, and I hope it will be a very interesting paper, because 
it will show the Society a new step in optical measurements which 
we have not seen so far. 

Prof. Turner then read " Eemarks on Mr. Stone's proposed 
Corrections to the Measure of Time since 1864," by Prof. S. 
Newcomb. 

Mr. Stone. I experience no difficulty in answering Professor 
Kewcomb's paper. 
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The attempt to disprove tny^ riowa by a rfductio ad absurdum is 
based on tba common logical fallaey of a pelilio iinndini. 

1 hftve proved, or at least profess to have proved, and believe 
tliat I have proved, that with the dual systeiaa of time-measure- 
uient in use in practical astronomical work the tabular right 
asuension for the time of a meridiim transit can only be accurately 
fodnd from a certain equation [given on board]. But Professor 
Ne«Tomb, following the plan at present generally adopted, com- 
putes what he culls the tabular B,A. for the meridian transits 
&oai an equation u'bich results from the neglect of certain terms 
which are contained in my equation. 

My equation is either right or wrong. Bat to assume without 
proof that my equation is wrong and that the equation which ia 
uen&lly employed ia right, is simply a begging of the whole question. 

If Professor Newcomb can prose that, with the dual systems of 
time-measurement used in prnctieal astronomical work, the equa- 
tion which he has used is exact, and mine therefore erroneous, 
there is an end of my explanation of the per snllum change in the 
residual errors (Hansen— Observation) formed in the usual way, 
which obser\'ation has shown to have taken place about 1864, but 
not a removal of the permltvm change itself. On the other baud, 
if the equation which 1 profess to have proved is exact, and there- 
fore the tabular E.A. for meridian transits, computed : 
ordinary manner, erroneoup, there is an end at once of Pr 
Newcomb'a reduatio ad absurditm argument and the difficulty pre- 
sented by these' residual errors. 

[A photograph of a dii^ram was throvm on the screen showing 

1. The errors in the Tables compared in the usual way ; 

2. When 1he scale of iime-measureroent after 1864 was altered 

BO as to be affected with the same errors, if any, as beforo 
1864; 

3. When the scale of time-measurement before 1864 was altflj^d 

so as to be affected with the same errors, if any, as after 

.S64.] 

I will only add that in an eKpcrience of astronomical work, now 
extending over more than thirty years, no such iraporlant case of 
discrepaney between observation and theory or reduction has ever 
come before me or, I venture to say, any other living man. My 
esplanalion can only be disproved by a proof that the equation 
which I profess to have proved is erroneous ; and until this can be 
done the couaequencea which result from the necessity of using 
that equation must be faced and accepted. 

The following papers were announced and partly read ; — 

Jlev. T. E. E>f,m. " The distribution of Stars of Type III,, and 
of Stellar Speclra in Space," 

if. C. Buastll. "A Seconds Contact-maker for Astronomical 
Clocks." 
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W. F. Denning. "Brilliant Detonating Fireball of 1894, 
Jan. 25." 

Prof. S. Newconth. " Remarks on Mr. Stone's proposed Cor- 
rections to the Measure of Time since 1864." 

A. M. W. Downing. ** Note on the Star D.M. 27° 725.*' 

A. A. Rambaut and W. E. Wilson. " On the Proper Motion of 
Stars in the Dumb-bell Nebula." 

IF. E. Cooke. " On the Computation of Star Corrections in 
N.P.D." 

H. Dennis Taylor. ** Description of a perfectly Achromatic 
Eefractor." 

Prof. H. ZT. Turner. " Note on Mr. Cooke's paper on the Com- 
putation of Star Correctioiis." 

Royal Ohservatory, Greenwich. " Results of Micrometer Measures 
of Double Stars made in the year 1893." 
- Prof. S. Glasenapp. " New Orbit of 9 Argus (/3 101).'* 

The Astronomer Royal exhibited some photographs of stars taken 
with the 28-inch refractor adjusted for photography, and also so-.n^ 
photographs of the recent Sun-spot, and of the magnetic traces, 
showing the disturbances of Feb. 20-28. 

The following gentlemen were elected Fellows of the Society : — 

Augustin Stanislaus Ghosh, 28 Convent Road, Calcutta; Lieut* 
William H. F. Montanaro, R.N., H.M.S. 'Canada,' Bermuda; 
Walter A. Post, Newport News, Virginia, U.S.A. ; Alexander 
William Roberts, Lovedale, Alice, Cape Colony. 

The following Candidates were proposed for election as Fellows 
of the Society : — 

John Briggs, B.A. Cantab., University Tutorial College, Red 
Lion Square, W.C. (proposed by Dr. R. Bryant) ; Rev. Samuel 
Robert Broivne, M.A., LL.D., Mathematical Master in Bristol 
Grammar School, Camelot, St. John's Road, Clifton (proposed by 
F. H. Stevens) ; Rev. F. J. Eld, M.A. Oxon., Whiteladies, Wor- 
cester (proposed by Capt. Abney) ; Henry Owen, F.R.Gr.S,, 
F.R.Met.Soc, Royal Thames Yacht Club, 7 Albemarle Street, W, 
(proposed by Capt. R. Reynolds) ; George C, Pulsford, Head-Master 
Royal Hospital School, Greenwich, S.E. (proposed by H. H, 
Turner) ; W. Riclmer Rickmers, Schwarzspanierstrasse t8, Vienna 
(proposed by H. In gall) ; William Stewart Stewart, Levern House, 
Barrhead, N.B. (proposed by Adam Hilger). 



ROYAL METEOROLOGICAL SOCIETY. 

The monthly meeting of this Society was held on Wednesday 
evening, March 21, at the Institution of Civil Engineers, West- 
minster, Mr. R. Inwards, F.R.A.S., President, in the Chair. 
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Mr. H. C. Kiddle and Mr, 8. E. Lowcock, Assoc ]VL In st.C.E., 
e elected Fellows of tJie Society. 
. Mr. W. H. Dines read a paper on the " Kelation between the 
S^ajt Qnarterly TemperatHre find the Death Eate." The Registrar- 
SenerftrH Quarterly Eeturns for the whole o£ England since 1863 
^*ene taken by the author, and the Duuiber of deaths in ea-'h 
Juarter expressed as a depnrture per thousand from that narticulaF 
|uarter'e average, the value so obtained being placed side by side 
vitb the corresponding departure of the temperature at Greenwich 
!rom its mean value. The rule seems to he that a cold winttr is 
inhealthy and a mild whiter healthy, and that a hot summer is 
ilwnys unhealthy and a cold summer healthy. 
,. Mr. Dines nko read a. paper on the "Duration and lateral 
txtentof Gusts oE Wind, and the Measurement of their Inten- 
lity." From observations and experiments which he Las made 
i*{th hia new anemometer, Mr. Diuea is iiicliiied to think that a 
list seldom maintains its full force for more than one of two 
irconds, and also that the extreme velocity mostly occurs in lines 
'hich nre roughly parallel to the direi^tioa of the wind. 

Mr. B. H. Scott, F.R.S., exhibited a diagram showing some 
Btnarkable sudden changes of the barometer in Ihe Hebrides oil 
'ebruary 23, 1894. At 8 a.m. the reading at Storuoway was 
g'39 inches, being a fall of o'7 inch since the previous day, and 
t6 7Ji. the reading was 28-58 inches. From the trace of the 
Bit-recording aneroid it appears that the minimum, 2S-50 inche!<, 
eenrred about 5.30 P.M., and that the fall during the balt'-bonr 
'ing the minimum was nearly o'2 inch, the rise after Ihe 
am being nearly as rojiid. 
The other paper read was " On the Calculation of Photographic 
!loud-ueasurements," by Dr. X. G. Olssoo. 



BRITISH ASTEONOMICAIi ASSOCIATIOJf. 

HB fourth ordinary Meeting of the present Session of the 

ritisb Astronomical Asaoeialion was held on Wednesday, zSth 

ebruary, at University College, Gower Street, Dr. A. M. W. 

owning, M.A., F.E.A.S., the President, in the Chair. 
The election of 13 new Members by the Council was announced 

id confirmed by the Meeting, and the names of 11 candidates 

tr membership ivere read and suspended. 
Tht Sierttm-y read the report of the Variable Star Section for 

892-93, by the director, Mr. J. E. Gore, F.E.A.S. It stated 
it th« work of the section had been chiefly directed to a se.trcb 
' "new" or "temporary" stars in the region of the Milky 
ay, the discovery of new variable stars, and the observation tii 

poWn variables. Mr. A. W. Eoberts, of South Africa, had re- 
' I tj;ie discovery o£ several new variables of short-period ia 
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the Southern Hemisphere, some of which had been confirmed by 
American observers. 

Mr, Cathbert Peek, M,A,, F.R.A.S., read his report of the 
B/Ousdon Observatory, Lyme Regis, for the year 1893. He re- 
ported that the year had been singularly favourable to astronomical 
work, observations having been made on 191 nights, or about 30 
above the average. Observations of the "long-period variable 
stars " had been regularly carried on, and 537 determinations of 
magnitudes obtained. A table was appended giving the observed 
maxima and minima of the stars on the list. The observatory had 
been frequently thrown open t^ visitors, of whom there had been 
more than a hundred during the year. 

Mr, Alex, J, S, Adams then read a paper on the " Group of 
Sun-spots of the Present Month," illustrated by a series of diagrams. 
Mr. Adams remarked that he has never previously observed such 
vast changes in so short a period. He also called attention to 
the coincidence of ma^jnetic disturbances with the passage of the 
spot across the central meridian. 

Miss E, Broivn, director of the Solar Section, also contributed a 
paper on the February Spot-group, calling particular attention 
to a decided difference in tint in the preceding part of the 
principal nucleus. The darkness was much less intense, a rounded 
line of demarcation could be distinctly traced between the two 
tints, and there were also signs of the formation of a bridge in 
the same place. Mr. Hale White, a member of the Section, had 
written to call attention to this uncommon variation in tint. It 
was probable that the fainter shade was caused by the overlying and 
invisible faculae being more dense in the region where the greatest 
disturbance was taking place. Mr. J. S. Townsend had observed 
a strong reversal of the C line over the point alluded to. Mr, E, 
Walter Maunder then exhibited on the screen a series of photo- 
graphs of this group taken at the Royal Observatory, Greenwich,- 
observing that although this particular group of Sun-spots seemed 
to have caused rather more popular interest than usual, it was 
by no means of the very largest size, covering only about 2coq 
millions of square miles, whereas the August 1892 group was 
upwards of 3000 millions of miles in area. 

• Mr, A. C, D, Crommelin, B,A,, F.E.A,S,, then read a paper hy 
Miss C, Crommelin and himself on the Solar Eclipse of August 8, 
1896, which contained a large amount of interesting information 
as to the proposed station near Vadso, on the Varanger Pjord, 
in rinmark. 

The Secretary also read an interim report of the Jupiter Section 
by JRev, W, R, Waugh, FM,A,S,y the director ; also a paper by 
Mr. W, Shakleton, on " A Remarkable Star in Orion." Mr, Duke 
exhibited a new form of Observing Chair with easily adjustable 
seat. 

The President announced that the Council bad elected Mr. G. T. 
Davis a member of their body in place of the Rev. P. Hewlett, 
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resigned. Mr. Davis made 'an earnest appeal for funds for the 
library, which, thanks to the Council of University College, was 
now boused in an adjoining room and was available for tlie use of 
the members. Mr. Maw supported the appeal and mentioned 
that Mr. Davis had sent him a substantial subscription, an 
example he would be happy to follow. 
. The meeting was then adjourned at 6.55. 



The Moon and the Weather. 

We do not presume in this note to instruct the readers of * The 
Observatory ' ou a question in regard to which they will or should 
be above suspicion, that of the supposed influence of the Moon 
upon the weather, but, in view of the circumstance that various 
weather-prophets profess to foretell, from the motions of the 
Moon, the character of our weather for long periods in advance, 
our desire is rather to reach in this way the many persons in 
other walks of life who, possessed with a greater or less belief in 
the Moon's influence, become by these misleading prophets un- 
fortunately strengthened in their erroneous faith. One will 
resolutely affirm that he has frequently observed correspondence 
between lunar and weather changes, nay, has himself many times 
foretold changes of weather with change of Moon which have 
come to pass. Another, with less of assertion and betraying 
some sort of desire for information, will more hesitatingly ask : 
"Well, now, is there anything in it''? but here also the only 
possible reply will be received with a certain sense of disap- 
pointment. A third will plausibly and with greater confidence 
remind us that " the Moon causes the tides, wtiy not also affect 
the weather ? '' Quietly to point out that the tabulation of tides 
with the Moon's motions for a comparatively short period, say a 
month, will bring out with sufficient clearness the general fact of 
a lunar tide, whilst a corresponding tabulation of weather or of auy 
meteorological element carried on for years will yield no tangible 
result, should prove a staggerer, but it does not satisfy the 
preconceived notion. Such partial behaviour of the Moon is so 
unfair. Then comes in the bold weather-prophet, pertinaciously 
reiterating his infallibiUty to ready listeners, with the result that, 
against the voice of the charmer, neither argumeut nor evidence 
will avail. 

But if we cannot reasonably bring people to understand tliat 
there is no ground for believing that the Moon in any sensible 
degree influences the weather, we may at any rare endeavour in 
a more practical way to shov\ how little these *• lunar" predictions 
are to be rehed on, by comparing them with the result of actual 
observation. 

We are all alike interested in the question of temperature, and 
especially in knowing the highest point that it daily reaches, ^ow 
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one of these weather-prophets foretells, among other things, the 
highest temperature for London on each day for a year in advance, 
based, it is said, on the movements of the Moon. A comparisou 
of these predicted temperatures with observation should be a 
crucial test. The discussion of the temperatures for- a whole 
Tear is a greater work than seems necessary, and the comparison' 
has been confined to four months of the year 1893, the two equi- 
noctial and two solstitial months of that year — March, June, 
September, and December. The highest predicted temperature on^ 
each day in these months has been compared with that registered 
on the same day at Grreenwich, as it appears in the Wetkhj 
lieturn of the Registrar-Genei^al, The registered Greenwich 
temperature has been compared also with the average highest 
temperature, as found from the observations of fifty years. It 
would occupy too much space to give the separate daily com- 
parisons, the generdl monthly results must at present suffice. 
In the following table the letters P and A indicate respectively, 
comparison of the actual higliest daily temperature with the 
predicted and average values of the same. 



Month 
1893. 


Mean daily 
discordance. 


Number of days in each 

month on which the 

daily dis^^ordance was 

10° or more. 


Greatest daily 
didcurdauce. 


P. 


A. 


P. 


A. 


P. 


A. 


March 

June 

September , . . . 
December .... 




7-5 

7-8 

6*2 

6-1 



S-o 

* 

6'9 

4*1 
4*3 


II 
II 

5 
8 


II 

8 

4 
3 



21 

22 

22 

18 




20 

13 
II 


Sum .... 


27-6 


23'3 


35 


26 


83 


59 



The mean daily discordance is the mean of the separate daily 
discordances taken without regard to sigu. 

The result of the comparison is that, as compared with the 
actual temperature, the discordance of the predicted values is in 
every way greater than the discordance of the average values, 
although the predicted values are said to be deduced from con- 
sideration of the motions of the Moon. 

When the causes of variation of an element are unknown, the 
average value is the most probable one to expect. But should 
variations of peiiodical character be discovered, then values which 
include ' such variations should be much more accordant with' 
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oluerTation than are the average values. But, as ive see above, 
tlie predicted values are really less accordant — tiiat is, do nut 
reprusent obaervation bo well ;is the average laluea. So that the 
iutroduetiod of a pref^unied lunar effect, instead o£ producing 
greater harmonj-, lends to increased diHCordance. The pooc 
Moou ! W. E. 



0« Me Reduction of Astronomical Photographs, 
ts the 'Astronomical Journal,' No. 310, Mr, II. Jacohy criticises 
"Some recent papers on the Eedutiion of Astronomical Photo- 
gmplia" — among others the note I published in this journal 
('Observatory,' vol. xvi. p. 373). His remarks malie me duubt 
whether I have succeeded in rendering the proposed method cleur ; 
and as I believe it to be of the first importance that uselesa labour 
should be avoided, I think it right to r-'ply at some length. The 
part of the criticism which seems to me to be evidence of mis- 
iiuderstanding on Mr. Jaroby's part is as follows : he remarks 
that if iv and y be the rectangular coordinates of any star such 09 
they would be if no refraction &c, existed, and if,, ih ^^^ at-tually 
measured coordinates, then the eijiiatious connecting x, y; .t,, ^^ 
ore as follows : 

iK=p-\-tix^+hy, y=?+w,+rf;/, . . . . (j) 
js, 3, a, b,c, d being constaots for the plate ; but that if ifie re- 
fraotion lias been allowed for by Sj/ecial correction formulie these 
e^ualioni beeonie 

x.cLv,+l„j„ y-CT.+rfj. (s) 

III aihich thenumher of mnttants hit been rediteed lo four. Now it 
ifl perfectly true that if refraction and aberration be calculated' 
separately and allowed for, the number of coustants in equa- 
tions (1) can be reduced from 6 to 4; but it would itot hep and q 
which would diiappmr These are merelv the errors of centring 
of the plate — thev contain the retra tion it the centre of the 
plate it is true but no one has hitherto pripoaed to calculate this, 
wliich affects all stars on the plate alike It is only differential 
refraction or aberration which ULed coi^iern ua If these be cal- 
culated and apphed, then there will be 2 relations between tlie 
coustants fl, 6 e, d, Mhith wilt reduce them from 4 to 2 ; but p 
and 7 must be determined quite indepeudentlj 

In a paper recentlv published m the Monthly Notices B.A.S.' 
(vol, iiv. p. 11) I ha\e ahown that there \s no difticulty in applyitig 
dUferential refraction and abcrrttion to reclihnear measures, and 
that the formula are in tact considerably simpler if the coordinates 
are kept in this form. The method of using rectilinear coordinates. 
does not by any means involve the neglei-t of such corrections. I 
&m only concerned to point out that if the coordinates are left iu 
the rectilinear form, all discussions are very considerably siiiiplilied. 
Spherical coordinates, and especially those in common use whith 
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refer to a moving pole, complicate all the formulae to an intolerable 
extent, and suggest distinctions between stars situated near the 
pole and near the equator which have no celestial significance at 
all. Such coordinates are a necessity of meridian observation ; it 
must be that catalogues be made for the transit-circle in terms of 
E.A. and N.P.D. But the simplest way of utilizing our know-* 
ledge of star-places up to the present is as follows: — Bring up 
the places of the few thousand known stars to 1900*0, and then 
convert them into rectangular coordinates on plates taken ideally 
according to the resolutions of the Conference. Such coordinates 
wdll be connected with the actually measured coordinates on the 
plates by linear relations, the constants of which they will help to 
determine. It seems almost certain -that the places of known stars 
must be brought up to 1900*0 in any case, for this is bound to be 
a most important epoch. Tables which can be easily constructed 
for each zone will facilitate the expression in ideal or standard 
rectangular coordinates. The alternative (as hitherto proposed) is 
to convert the coordinates of the million or so of stars measured 
on the plates into R.A. and N.P.D. 

Since writing the brief note criticized by Mr. Jacoby, I have had 
several opportunities of testing practically the method of recti- 
linear coordinates for discussing photographs, and my contidence 
in its merits increases daily. I think it will become clear to those 
who will give it a trial that nothing whatever need be lost by its 
use, either in accuracy or clearness, while the gain in convenience 
and concision is very great. Consider, for instance, the objection 
that parts of the constants p, a, b in the equation 

can be calculated separately, being due to refraction and aberra- 
tion, or known defective scale value or orientation; and should 
therefore be so calculated and applied to the measures. This 
involves the correction of every star. But if the coefficients be 
deduced from the plate itself, they can be at once compared with 
the theoretical values which they should have, and the agreement 
of theory with observation, or the existence of some unsuspected 
source of error, may be thus made clear. 

Again, in the case of several plates of the same region — say the 
Pleiades — if the spherical coordinates of the Pleiades are once 
reduced to rectangular coordinates, the measures on all the plates 
are immediately comparable with them. The alternative process 
is to laboriously reduce all the measures on all the plates to 
spherical coordinates, by formulse which differ slightly in every 
case. H. H. Ttjenee. 



Large-scale Photographic Maps of the Moon. 

DuBiyG the year 1890 Dr. Langley, Director of the Smithsonian 
Institution, sent a circular to various public and private observa- 
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tories regarding the maMng of a photographic map of- the Moon. 
This circular is printed in the ' Observatory/ 1890, Vol. xiii. 
pages. 403-404. Dr. Langlej's circular suggests a scale of i mm. 
=ti" for such a map, which would make the Moon's diameter 
about 1*9 metres. Highly successful experiments in enlarging 
the focal negatived of the Lick Observatory have been made 
during the past two years by Baron Albert v. Eotbschild of 
Vienna, Mr, V. Nielsen of Copenhagen, and by Prof. Weinek and 
Dr. Spitaler at Prague ; and these experiments have shown that it 
is perfectly practicable to produce such a map as Dr. Langley 
describes by directly enlarging the focal negatives taken at Mount 
Hamilton. It is also distinctly advantageous to make such 
enlargements. That is, all features on the Moon whose angular 
dimensions are small and whose visibility depends upon good 
definition (as small crater-pits, narrow rills, &c.) are better seen 
on the enlargements than in any uther w^ay. This is entirely true 
"even for the latest enlargements made by Prof. Weinek, in which 
the Moon's diameter is about 10 English feet ; and it is not only 
true for certain selected parts, but it is true for all regions suitably 
illuminated. Specimens of this work (silver prints) have been 
sent to various institutions, as the Royal Astronomical Society, 
Astronomical Society of Prance, &c., and a set of such prints is 
now displayed at the Midwinter Pair in San Prancisco. An 
examination of any of these specimens will show the distinct 
advantage spoken of. This advantage is preserved to a great 
degree in an autotype reproduction of one of Prof. Weinek's 
enlargements (the crater Tycho) which is to form a part of Vol. iii. 
of the * Publications ' of the Lick Observatory, now nearly ready 
for the press. Those features of the Moon which depend for 
their visibility upon accenting the faint contrasts of the original 
negatives (as terraces, light streaks, &c.) are not quite so well 
Been in the autotype plates as they are in the silver prints, or, of 
course, in the glass. It may now be said that the problem 
suggested by Dr. Langley 's circular is fally solved, and that the 
desired map can be made. 

The only question remaining is what scales will be most useful 
to astronomers. It is my own opinion that, in the first place, an 
atlas of the Moon to the same scale as Maedler's and Lohrmann's 
map (3 Paris feet) is imperatively required. Such an atlas will 
serve nearly all of the general purposes for which a map of the 
Moon is commonly required. Owing to the comparatively small 
enlargement (some 7-fold), the atlas sheets can be made to include 
quite large areas of the Moon without losing the fainter contrasts 
of the negatives. Each region of the Moon must be shown 
under two different illuminations — morning and evening Sun, for 
example. 

It would be very convenient to have a second atlas on the scale 
of Schmidt's great map (6 feet to the diameter) for purposes 
of comparison. 1 can see no advantage in changing this scale to 

TOL. XVII. N 
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the slightly smaller one of i min.= i". It is also highly im- 
portant to have a complete atlas on the largest practical scale ; 
L e., on the largest scale which presents a distinct advantage. The 
scale is about lo feet. Prof. Weinek's prints, above referred to, 
show known features of the Moon \^ith exct^ent definition and 
relief, and they disclose a very great number of new features 
(L e., those hitherto unmapped and unphotographed). Nothing is 
shown, of course, which is not in the original negative, but what 
is in that negative is made obvious. 

It is hoped that the 3-foot and lo-foot atlases will be made in 
the near future, as soon as the necessary expenses can be provided 
for. At any rate, the scientific problem is now solved and only 
the financial one remains. 

Lick Observatory, EdwABD S. HoLDEN. 

1894, Mar. 5. 



Selenographical Notes, 

The Cbateb-bows west of Copebnicus. — Most observers are 
familiar with these features to the extent of utilizing them for 
testing the steadiness of the air or the definition of their tele- 
scopes ; but they merit a much closer and extended examination 
than is involved in this. Webb, in an interesting article (' Intel- 
lectual Observer,' vol. xii. p. 438), was the first to draw special 
attention to the structuml peculiarities of the principal chain of 
craters running northwards from the north-eastern side of Stadius. 
Observing them with his 95-in. With mirror on Feb. 23, 1866, the 
terminator lying beyond Tycho and Plato, they reminded him of 
"a mole-run with holes in it," a simile which, though a very 
homely one, will commend itself to anybody who observes them 
under a low morning Sun. During the years 1885-87 these 
objects, together with the Stadius region generally, were carefully 
studied and observed by the members of the Lunar Section of the 
Liverpool Astronomical Society, and the results incorporated in a 
report which appears, with an illustrative diagram, in vol. v. pt. 8, 
of the * Journal ' of that Society. These observations, while fully 
confirming Mr. Webb's records, show that in addition to the com- 
parative coarse chain of craters familiarly known as *' the crater- 
row west of Copernicus," there exists, in a line running roughly 
parallel to it on the west and at no great distance from it, another 
chain consisting of very much smaller depressions of a somewhat 
different character and much more numerous. 

Observing Stadius between 6^ and 8^ 15°" on December 15, 1885, 
with a power of 340 on my 8^-in. Calver reflector, the morning 
terminator bisecting the ring of Copernicus at 7^ I noted a long 
dusky streak extending in a northerly direction from a point some 
distance to the north of the very inconspicuous north border of 
Stadius, and lying closely parallel to the crater- ch«in.- • .For dome 
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time no defail wliatever was remarked in connection -with this 
feature ; but ss Hunriae alvanced aud deSnition improved, it 
bucuins evident that the summit oE a rld^, whoje Hanks were 
re|)resent«d by the dusky streak, is crowned by a numher of very 
tninute craters, very much smaller than any oE the coustibuents uf 
the principal chain. Eight were certaiuiy counted and others 
Buspe«.-ted on this occasion, whicli was especially favourable for 
I observation of minute detail. At S" 30°' Mny i, 1887, the 
ea^ long, of the morning terminator being about 16^, thissub- 
ordiiute crat«r-row was observed uuder atill more favourable 
conditions with the same power. It was traced from a larj^e 
deproaaion which marks the northern end of the east wall uf 
Stadiua, mui:h further in a northerly direction, Fourteen craters 
iCould be easily counted on the suramit of the ridge, it may assist 
observers who wish to see these features, to know that a liuo from 
the crater near the soulhern end of the mouutain-arm extending 
from Eratosthenes to the western flank of StadJus, through 8ta- 
dius B, aligns with tlie lai^ depreasion at the southern eitremity 
#f the crater-ridge in question. 
At. 9' 10" March 15 this year, and at about the same hour on 
I t'ollowiJig night, I again obtained satisfactory views of the 
ridge and of some of the littie craters on its summit. On the 
Utter date two short and very delirate clefts were observed 
eroasiug the plain north of Htsdiua, the more southerly running in 
a westerly diret-tion from the north end of the ridge towards the 
mountain group east of Eratosthenes and the otiaer, dose by, 
trending towards the east. They may represent veiy minule 
eoiifluent ciaterlets, but they resembled true rills. 

The principal crater-row, whidi Webb describes so accurately, 
foUowB a curie concaie towards the east. At an early stage of 
lutirise, when the attenuated eastern border of Stadius is easily 
visible, this section of the wall and the clriiu of depressions are 
Seen to form an S-ohapeil curve, there being only a short breach 
of continuity between the row of craters on the border aud thosu 
tta the " nioie-rim." On ilan.-h 16 1 counted eight depressions 
en ibis raised bank. It terminates somew) at abrup ly on the 
Oucth, but it ia succeeded by another chain of much mjte delienle 
Wsturlets, which also trend in a northerly d.rjLtloj, curving slightly 
towttrda the west. 

la and the surrounding region ia ao inconspicuous, except 
Snder a yeiy low angle of illuuiiuation, that it is l.ardly to be 
Kondered at that even so acute an observer aa MiiJler overlooked 
Jiis ghostly ring for some years, and only discovered it when he 
Fas Bcarchtnf! for aomething else. As a known object, however, ii 
m be traced under a high light. On April 15, 1SS6, 9'', when 
m eoatem wall of Herodotus was 011 the morning terminator, I 
luld not otdy see the outUne of the border, hut mauy of the 
Aters in the interior aud on the wall, the crater B ou the north 
I tte formation, aai many of thj small Jspressiuua anrrouudmg 
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it. Five of the craters on the principal chain were also eftsilj 

detected. On a subsequent occasion I saw all these features 

nearly as plainly at a still later phase, when the region was 

traversed by the rays from Copernicus. 

Beaumont House, Shakespeare Koad, ThoS. GwTlff ElGEH. 

Bedford, 1894, Mar. 19. 



CORRESPONDENCE. 

To the Editors of ' The Observatory.' 

Dr. Mahler^ s attempt to fix the Date of the Ea^dtis 

by Astronomy, 

Gentlemen, — 

Prof. Sayce, in p. ^242 of his recent work *The Higher 
Criticism and the Verdict of the Monuments/ says : — **The reign 
of Ramses II. had the long duration of sixty-seven years. The 
date of his death has recently been fixed by Dr. Mahler upon 
astronomical grounds in 1281 B.C." This date is about twenty 
years later than that which was considered to be most probable on 
historical grounds by Brugsch. But it seems to me that Prof. 
Sayce has somewhat misunderstood Dr. Mahler, whose astro- 
nomical arguments in his ' Biblische Cbronologie ' (published at 
A^ienna in 1887) are certainly ingenious, but scarcely convincing. 

He has found that an eclipse of the Sun was total in the 
Egyptian Delta on the T3th of March in the year a.d. — 1334, 
= B.c. 1335, the totality of which, he thinks, did not extend to the 
district of Goshen, where the Israelites \^ere. Hence he attributes 
to this cause the plague of darkness which took place shortly before 
the Exodus ; and as no eclipse could produce a darkness on three 
successive days, the statement that the Egyptians did not rise from 
their places during that time he refers simply to their fright at the 
eclipse on the first day, which would surely be attributing to that 
people greater cowardice at a celestial phenomenon than is 
usually felt even by the most barbarous nations, who soon recover 
their spirits when the Sun's light returns. 

But, however that be, the plagues and the subsequent exodus of 
the Israelites from Ejrypt certainly took place some time after the 
death of Ramses II.; and if \ve accepted Dr. Mahler's ™w 
respecting the eclipse, we should place that king's death about 
B.C. 1340, earlier, not later, than the date assigned by Brugsch. 

Dr. Mahler's theories enable him to be very precise in his 
dates. Thus, fixing the miraculous darkness by a solar eclipse on 
March 13, he gives the exact time of the Exodus as the day of 
Pull Moon following, or March 27 in B.C. 1335. R"*^ both this 
and several other points in his ' Biblische Chronologic ' are, as I 
remarked before, rather ingenious than convincing. My chief 
reason for referring to the matter is the widely diffused study of 
Prof. Sayce's book. The passage which I have quoted (and a 
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«itni)ar one in pngu 22d)' would lead to the impressioo that 
a>tronoi)iy hiitl tlcoidftl buyond ti doubt that tlie EmiIus took piac^ 
•oiiie years later than b.<;. rzSi — for it certaiidv did not ol-cuf 
until after the deuth of KainHes II„ the principal Pharaoh oi the 
©jjppession. yours faithfully, 

- Bbokbenlb. i8;4, Mar, 9. W. T- LiKlt. 

• Annular Eclipse in India, 

»- S la-TlElIBS ,— 
l , I ■ . -.On the eve «f a narrowly annular eclipse of the 8uii across 
'tiloTndlan peiiijiHiila one i^i indueed to look backwanl to the last 
one thftt was annular in that country, i^peaking of the eclipse of 
June 6, 1873, the Eepott of the J£. A. S. presented the following 
i'cbruary refers to Mc, Pogson's observations at Madras " in re- 
«-Dgn)2iti^ the reversal of the solar spectrunt, a phenomenoa which 
lina hitherto been only witnessed during total solar eclipses." The 
9«port goes on to remark that some observers could not see this 
during the total eclipse of 1S71, but that "the observation of the 
«Teversal of the spectrum during an annular eclipse is decisive of 
^he matter." The track of the coming eclipse seema somewhat 
^iteresting, for white it euters the Indian, coast a long way south 
■Njt Bombay with a durntion of nearly half a minute of annularity, 
-4t contracts tu abuut 8 seconds duration only in passing between 
■Calcutta and the Bay of Bengal. W ith the auti on the meridian, 
-which oeems to fall lu Mongolia, where we unfortunately cannot 
£ipect observers, the duration of annularity, according to tlie 
rAraericau ■ ' Kautioal Almanack,' is o'g seconds only, and by Op- 
' poljier'a method would bo total for 4 seconds. At the next return 
'of this eclipse, when the central line seems to go right across Paris, 
Ihe Sun's diameter will be a trifle less, but totality could only last 
JQ the neighbourhood of the French capital a very few iustanls. 
■Bfolpksh Vi<«rage, Bridport, I'aithfully yours, 

1894, Mar. 6. B. J. JoUKSOtf. 

A perfectly Achromatic Ttleacoplc Objective. 

GXITTLBMB'T, — 

Will you kindly allow us space in your magazine to reply 
to sniue remarks made by Sir Howard Grubb and Mr. Eanyard iu 
the discussion, at the Koyal Astronomical Society's Meeting on 
the 9th inst., on Mr. H. D. Taylor's paper describing a perfectly 
'■chromatic telescopic objective? 

Sir Howard Grubb stated: " Aboat the year 1873 or 1873 
iDr, Common showed me an object-glass made of this Jena glass, 
-ind I admired the image and the colour." "This Jena glass" is 
'■ phrase whiih can have but one meaning, vis. the glass employed 
tjf Mr. Taylor ; and we are in a position to state that Dr. Common 
•llBver had in his possesion an objective eonstnicted of such glass, 
'■snd a» a mtter of fact no Jena glass of any kintl was made before 
July 1SS5. 
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Sir Howard Grubb also remarked : " If an olijec'-glasa ia inarft*, 
and zo j-ears pasB aver without ftlleration, then I consider tba 
time Las come to use it permanently, but otlwrwiui 1 should be 
Blow to adopt it." We have consulted eminent cheoiints as 
t^ the causes of tarnish and corrosion, which undoubl«dly are 
present in eome varietieB of glass ; we have experimented our- 
s.'lves, in many ways; we have been fo Jena, aud inter\iewed 
ihe heads of Ihe Jena factory; we have seen a Burfai'e of the 
Borosilicate Flint (0-164) whiiJi was polished in r8S6, and has 
been Ijing about in Dr.Schott's laboratory without any protection 
ever since, and which is, with the exception of some scratches, for 
all practical purposes as good as the day it was polished ; and we 
are entirely satisfied that with ordinary precautions the boro- 
silicate flint is as durable as the ordinary flint hitherto used in tha 
construction o£ objectives, and ae a matter of business we are pre- 
pared to guarantee the durability. 

Jlr. Eanyard referred to an object-glass which he saw at Pots- 
dam made of Jena glass, which ehowed a dif tinct while ^lui as seen 
from the front. We know of this glass, but it ia of quite a dif- 
ferent construction from Mr. Tayloi^s. It was made by Bamberg 
from two 1 arielies of Jena glass — Dense Barium Phosphate Crown 
S. 30, described in Dr. Schott'a catalogue as " Sot very hard rela- 
tively"," and a Borate Flint either S. 7 or 8. 9, to which in the 
same catalogue is appended the remark "Must be protected"; 
both these glasses have been found unserviceable. Prof. Hastings 
bas also employed in his combination a type of fiint-glass which 
Dr. Schott has ceased to make on account of ils unserviceabilitv; 
but to condemn the whole of the 76 varieties of glass produi-ed by 
the Jena firm as non-durable on account of the dou- suitability irt 
eome of them for certain purposes is obviously unreasonable. 

To the researches and experiments of Dr. tk-hott, Prof. Abbe, 
and Dr. Czapski the astronomical world is indebted for hatit^ 
made the production of an achromatic telescope not ouly a 
fiibility, but u fact; and we take the opportunity of pul 
acknowledging the great obligations we are under to them. 



1 



The British Astronomical Association. 
Gentlemen,— ,^_ 

I haie read your report of the remarks I made at the 
Annual Meeting of the Roynl Astruuomical Society witli a feeling 
alike of pain and dismay, in n*mucb as, if it res II y fairly represented 
luy utterances with reference to the British AstronomicaJ Associa- 
tion, it must seem to anyone who was not present at Burlington 
House on the 9th ult. that Ihe « hole gist of my observations was to 
depreciate what I most sincerely honour and admire,aud in which 
1 take the keenest possible persona! interest. Called upon bv the 
President, at an inslaot's notice, to reply to Mr, Knoti, 1 began 
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by giving my eiperieuce as to the crowded state of our afternoou 
meetings at tLe litne when I had the great honour and pletiaiire 
of presiding over the Association, and 1 went on to contend that, 
if some of our members, of comparatively scanty means and 
leisure, could find the time and opportunity to crowd our meeting- 
room at 5 P.M., a fortiori, those who were much more their own 
masters might, once a month, submit to some slight personal incon- 
Tenience for the sake and love of science. Undoubtedly the words 
*■ lower social stratiim," " Bocial position," &c, ore, in any such 
coDoectioD, the veriest soleciams ; inasmuch as all I meant to 
convey was that some members of the British Astronomical Asso- 
ciation were, in one sense, leas independent than a large proportion 
of the FeliowB of the Hoyal Astronomical Society, and were, 
consequently, making, quite cheerfully, a much heavier personal 
aacriUce than the latter were called upon to endure for the 
advODceraent oE Astronomy. I regret extremely tliat you should 
have thought it necessary to report my stupid joke about "a mixed 
Ipt," which reads like a serious allegation on my port, and not, as 
it was intended and was taken by the Meeting to be, a jest pure 

I and simple. At all events, " mixed " or unmixed, there is assuredly 

■ no one single member out of our 700 or Soo who is prouder of his 

connectiou with the British Astronomical Association, or appre- 

eiafos it and its admirable work mora truly, earnestly, and highiv, 

tlian Yours faithfully, 

Forest Lwlgo, Murealieia. Cokfleld, W'lLI.IAM NoBi.a, 

.Km. «■"■■"■ 
pATe hope that no member of the above-mentioned Association 
has felt hurt on reading our report of Capt. Noble's remarks. If 
au the report is certaiuly to blarae, for no one who heard Capt. 

2Voble speak could po'tsibly have thought that be intended to say 

"auythiiig offensive.— Eua.J 



PUBLICATIONS. 
Poso'b Double- Altitude Obsehtatioss, 1825-35, av Mb. S. 
C CttiNDLKB. — -III pursuance of bis investigation of (he variation 
of latitude, Mr. Chandler found the nece-'sity for some observa^ 
tious prior to tlie year 1840, about which epoch it will be remorn- 
bered the Pulkova Prim l-- Vertical Observations, already used by 
iMr. Chandler in his investigations, were made, which embracing 
itl longer span of time than the Pulkova Obaervalions woidd give a 

IhAter determination of the length of the period and the other 
leoDstants of the latitude variation fonnulie. Mr. Chandler has 

found these required data in Pond's double-altitude observations 

made an 6rui:uwich with the two mural circles, Jones's and 
' Xronghtou's, in the years 1825-35, ^'^^ begins, in Ihe ' Astrooo- 
■ lliicttl Journal,' No. 313. a series of papers on the reduction of 

these observations, which he is eU'ecting, in which he eipresse^j 
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his high Bdmimtion for Pond'a metliods and work, and his appre- 
einliou of their value for the purpose of bis investigntion ; h( 
wiys; "The rich mine of stelhir measurements thus provided has 
remained praetieaHy unworlted for sixty years, only now to yield 
its priceless inforaiatinn and to emphasize BesHel'a profound 
eharactepization of Pond's work aa the '»<! /jfws Hllrat\i aatrono- 
jnifal observation.' " Pond's method of douhle-altitude observa- 
tions raar not be very well known ; it Js briefly explained in this 
paper as follows : — " A star. A, at n given culmination was observed 
directly with one instrument and by reflection with the Other. 
Another star, B, was observed directly with both instruments. 
Ha'f the difference of the circle-readings for A gives the apparent 
altitude affected by half the difference of corresponding circle- 
readings of the two instruments. Half the difference of the 
circle-readings for B gives directly the half difference of circle- 
readings, which, applied to the result for A, gives its absolut* 
apparent altitude affected only by the mean fleiure of the two 
instruments at that altitude. The polar stars observed at both 
rnlminations give the absolute latitude which completes the data 
for finding the horizontal points and index errors of both instru- 
ment-s and thence the absolute declination from each observation 
with each instrument, subject of course to flexure and division- 
error and to the I'ariation of latitude," 

Mr. Chandler has selected 36 well-known stars from Pond's 
observations, well distributed both inR,A,a;)d N.P.D., obaervod 
in all at 7176 culminations or 14,352 times with both instruments; 
these observations of ailltude have been reduced to the epoch 
i830-o, using the Pulkova constants of precession and nutation, 
3o"-5oo as the constant of aberration. Boss's proper motions, 
except in one particular case, and Beasel's refractions, subject to 
a m«jdifieation hereafter referred to ; these reduced altitudes have 
tlien been converted into declinations by applying a provisional 
value of the hititude 51° 28' 38"'2 7, obtained fi-om the observations 
of Polaris, There are thus 7176 measures of decb nation of 36 
stars, t'l'ee, so far as ' this investigation is concerned, because the 
telescopes were not shifted on the circles throughout the eleven . 
years, from errors of division and fleitire. Mr, Chandler has 
guarded against any refraction error arising from imperfection in 
the meteorological instruments or their exposure by mating a 
determination o£ the thermometer coefficients from the observa- 
tions themselves. 

The present instalment, after giving these prehniinary details, 
concludes with the rtsults of a discussion of the accidental errors 
of the observations, from which a probable error of a single obser- 
vation +o"-38; is deduced. A table is given comparing the 
i-esnlts of this discussion with similar results for other instruments, 
the Paris Gambey Circle, the Greenwich Transit Circle, the 
Leyden Meridian Circle by Pislor and Martins, and otliem. 
Mr, Chandler says: — "The result of this discussion of aciidental 
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• is to sliott. that Pond attnirjed, with these inatrumentsaiid 
lliis loetiiotl, a degree of refinement in this respect which not only 
Hcela that oEanvBimilar work conlemporaneous with it, butwhivh 

been Bfarcely aurpassed anywhere or at aily tirno. .In the 
fltibsequent present a tion of the disciisiion o£ the astronomical 
constants — including those of the variation of latitude, tlie aber- 
ration and the initation; as weU as stellar parallaxes and detUria- 
tiona, d?dyt-ed, from this work — the probable freedom of these 
mural ciru'le* from systematic error will appear in an eq^ually 
faTourablo light."' 

ARJTOAIBE DE L'OBSEHVA'miKE HoVAL BE BeLGIQUE, 1 894, — 

The edition of this publii.'Ution for 1894, which has lately reat:hed 
us, contains, as usual, an astroaomieal almanac computed for 
Srussds, the times of rising and setting of the Sun and planets 
being given in Belgian official time — which is now the same as 
Greenwich time, — and besides other facta of Astronomy and 
Physics gives information about things not usually associated with 
ftn observatory, such aa the price of cattle in Belgium and the 
number of passen^rs between Ostend and Dover ; in fact, the 
Work is a useful staEistical aucouut of the state of the country. 
A large part of the book is taken up with memoirs hy M. Folie 
on the variation of latitude and cognate aubjocts. It may be re- 
membered that M, Folie had been onginallv inclined to doubt the 
reaJity of the variation of the height of the pole, but was inclined 
to believe in its apparent variation as due to initial nutation, the 
amount of which he considers not sufficiently appreciated. Bub 
ill reducing the observations for latitude made at Houolulu by 
iL Marcusa he found that they could be satisfied by a variation 
Jiaving R period of 398 days, and he now thinks that the accu- 
tuulation of mow in the northern hemisphere during some months 
OE the year, combined with the hypothesis of a fluid interior of 
tbe globe, supplies a dynamical reason for a movement of the axis 
t>f inertia, in a period of 365 days, that 437 days is the most 
probable period for the initial nutation, and that a combination of 
tliese two effects gives the period of 398 days, more or less. 
Inferred to above. The other papers in the volume are essays on 
llie constant of aberi-ation, on the determination of constant of 
nutation, and on the complete reduotiou of star jdaces accordiug 
to M. Folio's hypotheses. 

DiAHETEB or VBrrrs. — M. Arabronn %\\ th A t Nacli., 

Ho. 3204, his measures of the diameter of A m d tb the 

gwai hetiometer at Gottingen. The obs t maile 

Khortly before sunrise and shortly after su t th ! ' part 

of 1892. In alt there are measures on 34 1 ff t d M. 

Anbronn appends other determinations fo p aud we 
Rproduue here : — 
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E. Hart wig; from Oxford observations .......... 17*' 5 82 

„ from observations with the heliometer 

at Breslau . ^^ 17 '67 

„ £rom observations made by Kaiser with 

Airv's double-image micrometer • • 17 "409 

„ from 9. measures in Bahia Blanca .... 17 '406 

B.Peter, from 2 „ „ .... 17*216 

P. Kustner, from 2 „ Pnnta Arenas .. 17*312 

A. Auwers, from measures made during transits 

of Venus 16 'Soi 

L. Ambronn, Gottiugen heliometer 17*711 



The Vault of Hba.tbn*. — There are not roanj elementary 
text-books on Physical Astronomy — the Astronomy of the Spec- 
troscope and Camera — so we gladly welcome this work by one 
wl o ba9 had practical experience of these modem instnun^ntB, and 
tells what be lias learned in a pleasantly accurate style. The 
book is not all physical, however. Nobody writing a book on 
elementary astronomy seems able to resist explainiog — with a 
diagram — how to draw an ellipse, nor to refrain from exhibiting the 
relative sizes oE the planets by an illustration more or less novel ; 
but these little weaknesses will be forgiven on reading excellent 
explanations of the principles of spectroscopy, the chemistry of 
stars and nebulae, and an exposition of the meteoritic hypothesis 
in an untechnical form, which will be appreciated by the average 
man, who likes to have a popular idea of the astronomical theories 
Ol the day, whether he believes them or not. There are also some 
good reproductions of recent results of celestial photography, the 
Andromeda Nebula and the Pleiades cluster by Dr. Eoberts among 
others. We can recommend this book for popular reading. 

The Voices of the Stars f. — This is the second edition, under 
a new title, of a book of a certain class, a sample of which we do 
not remember to have seen lately. The book is divided into ten 
chapters, dedicated respectively to Light, the Observatory, or to 
some member of the Universe, each beginning with astronomy, 
pure and simple, and ending with theology, the astronomy being 
used, in sometimes a forced way, as a text on which to hang a 
sermon. The astronomy is sufficiently good. The author in his 
preface modestly disclaims any scientific qualification, and states 
frankly that his Astronomy is compiled from various well-known 
books, to which he gives frequent and useful reference, and, as we 
have siaid, this compilation is well done ; but why, oh why I should 
Astronomy, of all the sciences, be chosen as the one on which to 
bang moral discourses ; surely this relic of past years should be 

* • The Vault of Heaven,' by B. A Gregory, F.B.AS. Methuen & Co. 
LondoQ, 1893. 

t * The YoieeH of the Stars ; or the Supernatural reTealed in the Nataral 
Science of the Heavens/ By J. E. Walker, M.A. (^\liot Stoek.) London, 
1^94. 
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n iLe cnlcgory with astTol^^y and planet ruliag ! In 
t, in one case, our author seems to liave aorae belief in Astrology, 
he takes the myriad of small meteors wliit-h go to make up 
urn'e ringa bb symbolical of tlie myriad earthly wicked UBSsea 
'ling, about Ill-fortune— usiug the astrological signification of 
planet. We wait for the book on Electricity treated from a 
iBological standpoint. 



NOTES. 

Comet Xotes.— In Ast. Xach. Xoi. 3314, 3217, there 1 
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genera! ngreenient with the carbon spectriun w'ls early recogmztnl, 
but there are some importfint differeorea, viz. ; — 
I (i) Thebauda in the carbon spei'trmn have their lipht maiKiniii i 
at the red end, those nf coineb sjiuctra have theirs in the middlti, | 
i. e.. the wave-length ni the maxima are smaller in the latt«r, 

(:!).Jii theairboD'Speclj-um the firat maximuni is the •brightest, 
in foinet spectra the second. 

(3) The wave-lengths o£ the light maxima appear to vary with 
t'le brightness of the comet. 

After disciis^inp; aad rejecting two explanations of these 
anomalies given by Vogel and ilasselberg. the author gives his i 
frhii'h is that thSy areairdiie to the wide slit used m visunlwork 
on con)et apeuLcu, and conseijuent impurity ot the reeultiug spectra 
Thus in the diagram (p. 153) if the lowest curve be the true light 
curve, with a very narrow slit, of one of the groups of bands in the 
cai'bon spectrum (the red eod being towards the left) the other 
curves going' upwards show the apparent spectrum with a. wider 
and wider slit. It will be seen that the light maxima are pushed 
more towards the violet the wider the slit, also that with a wide 
a!it the second maximum becomes brighter than the first; this 
expkins the lirst two anomalies ; mortover, the width of the slit 
nsed would be leas the brighter the comet, which would explain 
tlie third anomaly. He therefore requests that in future observers 1 
should note the width of slit and di>tpersinn used in work on comet ' 
s|tectra. Ho considers his theory confirmed both br laboratory \ 
experiraents and by the faot that the beautiful photogr^iphs of 
cdiu'jt spectra taken at iToiint Hamilton by Prof. Cauipbill, with a 
much narrower slit than is possible in visual work, give results ' 
practically identical with the carbon spectrum, 

A fuiut eoaiet with a short tail was diseovered by Mr. Denning i 
on the evening of March 36, its place at c^ 30" p.m. being K.A. 
9" 54"* 37% N. Dec, 3a' 13'. It has been obaerved at Greenwich 
and elsewhere, but no orbit is yet to hand ; the t'ollowing is a rough 
ephemeris for the aext few days at 9^ 30" t.U. i — 



April 4 10 35 lo a7 iS 

a 36 13 =5 6 

" 45 40 23 53 

16 53 34 =a 43 

Hen- SehulhoE hkB computed the following search fiphemeris o 
Tempel's Comet (1873 U,). whose return thia year was referred to ( 
by Mr. Lynn in the January number: 



B.A. 



h m ■ 




«» 38 31 


.1 sS 


83 6 39 


10 34 


23 34 10 


9 4 


=3 I .S 


7 30 



May 3 . . 



B.A. 8. pMl. 

33 S7 SO S SS , 

13 53 39 4 =° 

o iS 40 3 



Api*. 18&4.] 



NoteSn 
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The probable error of the ephetneris is aliout 4'** and 5'. 
Throughout this period the comet only rises some two houri 
before the Sun in this country, but is more favourably situated 
for observers in the southern hemisphere. A. u. D. 0. 

MiNOB Plais^bt Kotbs.— The following have been discovered 
in the last month :-^ 



AX 
AY 
AZ 
BA 
BB 
BC 



• k t 



• fc • • 



% • ft 



March 1 

I 

S 

7 
8 

24 



Wolf, Heidelberg. 



Courty, Bordeaux. 
Charlois, Nice» 

Bigourdan, Paris. 



The date of the discovery of AW was erroneously given last 
month as Feb. 18 ; it should be Jan. 30. 

AX, A Z were of magnitudes 9*5 and 10 respectively, being 
considerably brighter than most recent discoveries. 

SoLAB PEOMiyBycES IS 1 893. — Prof. Tacchini, of the Collegio 
Bomauo, has lately published in the * Comptes Bendus,' YoL cxvi. 
Xo. 19, Vol. xcvii. No. 24, and Vol. xcviii. Xos. Sand 11, the 
results of his obsenations of the Sun during the year 1893 ; the 
arerage number of prominences seen dun'ng each month and their 
average height is given in the following table : — 



Moniik 

January . 
F«-braarr 
March 
April . . - 
Uar ... 
June .. . 



Mean 

Number. 

8-12 

9'oo 
9*1 o 

6-52 

5'8i 



Hean 

Height 



! 



Honth. 



ts 



4i'5 

37-5 
38-0 

39'3 
40-1 

38'« 



Julr 

August . 

October . 
Xovenfll>er 
December 



Kean 
^'uuiber. 

6-2$ 

S'73 
6-77 

5'oo 
0-48 



Mean 



u 



37'4 

3<>'3 

3^'S 
3<>'2 

347 

35'5 



Mean for 1893 

1892 

«• 1891 



Number 7*58 
919 

7-06 



w 



»• 



ILeight 37 "'7 

39 '<^ 

40 '4 



»« 



99 



The average number of dajg of observation \>^t month iu 1893 
-was 25, ranging from 13 in November to 29 iu March and Augubt, 

The prominences: throughout the j^saj have been mo«t fr«:icjueut 
in tiie flouthem Lemi*:phere of the Sun, ^^^ indeed, ha\e the oiLer 
M>lar piieaoomena, Fpot§ axKl facolac The mott favoured re^ou fur 
prooaineineee: appears to have been between the ^jhxr Jbttit udee 5 -;;'•' 
and 70^ tcnilh- ■m-hiiti: that for tpat§ and i^^^mls "w a* in the z/^jjen 
biJtveen 10^ and 20" in both beudfpLerefc. 

Tax fecfl"OBED CHAycz ly thi AraitoKOMiCAX Dat. — A* ^tiit^d 
m onr xiotee «f iulv ]a«rL a eouaLinee, vith Mr« bauidfurd 
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naming as chaihitan, nppointeil by two Canadian Institutions, 
invited the opinions of ustronomers as to the advi^ability ot 
adopting meun miilniglit as the beginning of the astroiioraieal 
day. Iti answer to the circular aunt out 170 replies have been 
rnceived, of which 107 are in favour of the oliange and 63 againat. 
Dividing these replies according to the countriea from which they 
come, it is seen that Germany, which supplies 31 of the adversd 
votea, is the only country decidedly against the change. Holhind, 
Norway, and Piirtugal each send only one vote; which is adverse 
in each case, and the Swiss voters are equailyxlivrdedi but Austria, 
Australi:, Belgium, Great Britain, Canada, Cobmliia, Trance, 
Greece, Italy, Jamaica, Madagascar, Mexico,- Roumaniu, Euasia, 
Spain, and United States send uiajoritiea in favour of the change. 
Mr. Sandford Fleming in the course of much' travelling during 
the past year has consulted many captains of British ships ou the 
subject, who ore uuaniinously in favour of the proposal. 

IsviaiaiE Daek Stahs.— The remarks of Mr. Buroham oi^ 
,; Cancri in the 'Monthly Notices,' April 1891, and his moi-e 
recent paper on t Cygni and e Hydraa, i-nlled forth a review of 
the theory of dark companions from Prof, t^eeliger in the Ast. 
Nach. 3165. Mr, Burnham says his last word on the subject 
for tl.e present in ' Astron, and Astro-Physics ' for Dec. 1 893. 
Hia present posilion may be espreased thus : — ^Mr. Burnham 
poiuted out (M, N. vol. li, p. 388) that the observations o^ 
many other double stars show irregularities, wliich might equally 
well be explained by the hypothesis of a dork companion, aud 
therefore objects to the theory on the ground that it proves 
too much. lie assigned as a reason for the irregularities in the 
cnse of f Caneri, which reour at periods more or less uniform, 
firtit that the centre o£ gravity of A and B is probably not at the 
point midway between the stars, which would help ro espiain the 
observed motion if it be real; and secondly that it may not bo 
real and that the observed irregularities are merely errors qi 
observation, caused especially by the difficulty in bisecting the line 
AB, and he gave reasons why an error due- to this cause should 
be periodic. Mr. Burnham suggested that differential measures 
of C with reference lo neighbouring stars should be made with 
a meridian instrument, as being less liable to these errors of 
observation. He himstlf began such a series (M. N. vol. liii. 
p. 40), but has not now the opportunity of continuing these, but 
thinks that there is nothing more to be said on the subject until 
further similar measures are forthcoming. 



Thee Pttblic Obsektatories, — In the Pebruary number of 
' Astronomy and Astro- Physics,' Mr. W, W. Payne has an article 
on the advicability of establishing in towns free Observatories for 
the instruction and entertainment of the public, and refers to a 
meeting of the Botion Scientific Society at which this sul'ject was 
seriously discussed. This sounds nice but Utopian. There seems 
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to be some chance of difiiculty in working out this scheme. "We 
assume, but Mr. Payne does not say so, that these luxuries are to 
be paid for out of tim public rates ; and reroemberiug the papular 
feeling on School Board matters and public libraries, wd fancy 
that, iu England at least, the promoters will encounter some oppo- 
sition. The actual object is net quite plainly stated ; if it be to 
provide any would-ba student with a suitable telescope to devote 
•to any research he may choose, the demand at the onset is likely 
to esceed the supply. If it is merely to provide a telescope with 
which the general public may take turns iu having a look at 
Jupiter and Saturn, the gain to the community would probably be 
disproportionate to the trouble in arranging the queue. There is 
a third alternative, that the free Observatory is merely to be used 
as apparatus for illustrating lectures in practical astronomy de- 
livered to an evening class, and iu tliia way it mi^ht be made of 
service ; but in any case would not the ratepaveis who are students 
of chemistry or electricity espect to have their hobbies also paid 
for out of the public purse? 

Befekuikg to the note on norelists' Astronomy in our last 
number, Mr. H. S. Davis, of Columbia Uollege. JS'.Y., writes :— '■ X 
desire to call attention to chapter ixi. of that most delightful na\ el 
by Blackmore, ' Lorna Doone.' The passage referred to is ' .... 
and though there would be a Harvest Moon, Buth agreed with me 
that I must not keep my mother waiting, with no idea where J" 
might be, until a late hour of the night.' Tsro or three pages 
farther on we have ; ' Now, through the whole of that long walk 
—the latt«r part of which was led by starlight, till the moon arose 
— I dwelt, in my young and foolish way, upon the ordering of our 
steps by a Power beyond us.' 

" Aa the Harvest Moon is a full Moon, and therefore rises at 
sunset, it is hardly likely that there was much starliffht to lead his 
steps. Furthermore, if the author would have us infer that it was 
a lo'if/ wnlk ending late in the nit/ht, as implied by the first passage, 
obviously the mistake is iutensitied, not mended, by the secoud 
paragraph." 

The season of Easttr frequently brings to Greenwich corre- 
spondence relating to dates of Easter Full Moons or otherwise 
connected with the calendar. This year a correspondent enqiures 
about the date of the Paschal Full Moon in the year a.d. 31, which 
year seems to have been rather an extreme case in a certain 
respect. In this year Easter Sunday, according to De Morgan and 
orher authorities, fell, aa in the current year, on March 35, because 
Saturday the 24th was the fourteenth day of the Moou (New 
Moou happened in the evening of Sunday, March 11), which is 
taken aa the day oE Full Moon for ecc lea last ital piirpos'^s, but the 
aetua} Fait Moon did not happen uiifii tJie morainff of Tueadny, 
March 27. The day of real Full Moon being therefore the third 
day after the eceleaiaatical day of Full Moon, this large ditference 



I 
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•being, due to fhe facts that New Moon happened late in the 
eAeuing, and that the period between New Moon and Full was con- 
siderably larger than half the lunation. 

6 1. Cygni. — In the autumn of 1890 M, Wilsing, with the aid of 
the Potsdam photographic refractor, took a series of photographs 
of this well-known system. A careful study of the plates shows 
them to give distance measures accordant with the best micro^ 
metric measures; but the discussion of the parallax was not 
satisfactory , owing tx) an apparent periodic variation in the dis- 
tances of about 22 months. M. Wilsing is of opinion that the cause 
of these perturbations is the existence of one or more companions* 

"We regret to announce the death, at the early age 06 31, of 
Mr. B. J. Hopkins, F.B.A.S. Mr. Hopkins is remarkable as 
being one of those men who have acquired astronomical knowledge 
without the adventitious aid of education or opportunity and 
purely for its own sake. AVhen quite, a lad he wrote papers on 
astronomical subjects of merit such as to bring him under the 
notice of men like Prof. Stokes and Lord Lindsay, who showed 
much interest in his work. Last year he published a small book, 
* Astronomy for Everyday Beaders,' which, though unpretentious, 
obtained such success as to procure him a grant from the Eoyal 
Bounty Pund. 

A CASE of a little astronomical interest has lately come before 
the Liverpool law-courts. A levy, by sheriffs order, was made on 
the household goods of some person, who urged that this was 
illegal as it was done after sunset, the director of the Liverpool 
Observatory being called to testify to the time of sunset on the day 
the objection was upheld. It seems natural to assume that for 
this purpose the time of local sunset is the legal limit, but gene- 
rally in legal documents the word " time " as pertaining to the 
whole of Great Britain is to be understood as Greenwich Mean 
Time, although there is a precedent on record where it was held 
that the time stated for the opening of a court was to be reckoned 
by the local time of the place. 

AVe have received a circular announcing that it is proposed to 
hold an Astronomical Congress iu San Francisco in June next, \ix 
connection with the Californian Mid-winter International Exhi- 
bition. Astronomers who would be likely to attend or would be 
willing to contribute papei's are invited to communicate with 
Mr. W. M. Pierson, Chairman of the Committee on Astronomical 
Congress, Mills Building, San Prancisco. 

Mr. MAETirs Ephomerides of the five inner satellites of Saturn 
weiHi published in the January number of the ' Monthly Not ires.' 
The Be v. A. Preeman points out that the times of the elongations 
of Mimas given in the '' Companion '* arc two hours late compared 
with Mr. Marth's Ephenioris. In the oases of the other satellites 
the t\^ o ephemerides are in fair agreement. 
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MEETING OF THE EOYAL ASTRONOMICAL SOCIETY. 

Friday, April 13, 1894. 

Capt. W. de W. Abioy, C.B., F.E.S., President^ in the Chair. 

Secretaries : Prof. H. H. Tubneb, M. A., B.Sc, and 

E. W. Mafndbb. 

The Minutes of the previous Meeting were read and confirmed. 

Mr. Maunder, 71 presents have been received since the date 
of the last Meetings but none of them call for any special 
comment. 

A vote of thanks was passed to the donors. 

1^0 f. Turner, A very interesting letter has been received from 
Mr. H. C. Russell, but a number of slides that have been forwarded 
have not yet arrived. The letter refers to star cluster 33 1 5, of which 
Mr. Russell has taken two photographs to see if there are any 
nebulous stars in the cluster, and he has found none, and it may 
therefore be assumed that there is no nebulous background in 
cluster 3315 at all approaching to that of the Pleiades in brilliance. 
Reference may again be made to the paper when the slides 
arrive. 

Mr. E, B, Knohel then took the chair whilst Capt, Ahney read 
the following paper. 

TJie President, The short paper I have to bring before the 
Society is diagrammatical #rather more than anything else, and 
therefore I propose not to read it in full, but simply to explain 
the diagrams as they come upon the screen. It will be in the 
recollection of most of the Fellows of the Society that there hcs 
been a good deal of discussion as to the method of graduating a 
photometer-wedge, and on two occasions I have read a note on 
the different methods which have been adopted. Now I have in 
uiy possession several dark wedges which 1 use in experiments for 
the extinction of light and so on, and I wish to show you a very 

YOL. XVII. O 
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ea<sy way in which a wedge of any colour may be graduated. 
When you have a very dark wedge an ordinary candle or lamp is 
totally insufficient to get a light through it in order to enable you 
to get readings comparable with one another. In order to get a 
more briUiant light I had recourse to electricity, and I made the 
electric light its own comparison light. 

[Diagrams oi the apparatus being thrown on the screen, Capt. 
Abney explained his process oi comparison, which consisted in a 

• beam of light from a single source being divided, after passing 
through a slit and collimator, by means of reflection into two beams, 
both of which finally fell on the same area of a screen. The light 
from one beam, called the comparison light, was capable of being 
varied in intensity by means of a sector placed in its path. In 
the path of the other beam the wedge was placed, and the evalua- 
tion of the wedge was made by comparing the intensity of the 

' light as it passed through different parts of the wedge with the 
intensity of the comparison beam varied by means of the sector.] 

The image can be made as fine or as bright as is wished. The 
wedge can be graduated for w^hite light and can be compared with 
the same light. The thickest wedge that 1 have cuts off 999 
thousandths of the light, and you can scale to the very end. The 
novelty of the plan is that the same source is used for the light to 
be measured and for the comparison light. I and my assistants 
have made many graduations of the same wedges in this way, and 
we find after an interval of a year or two that there is very little 
variation in the results, and therefore I think it is likely to prove 
a satisfactory method for graduating the wedges used for star 
work. 

Dr. Spitta. The subject of scaling a wedge is one. of the 
greatest interest to me personally, as perhaps the controversy I 
had with the late Professor Pritchard about this matter some years 
ago may be within the recollection of some of the Fellows present. 
I may mention that whilst first using the wedge-photohieter I 
was irresistibly led to the belief that its coefficient must be too 
high, and so 1 accordingly tested it by three distinct methods, all 
based on different lines. The result, right or wrong, was that 
with all the three I found my constant sensibly lower than that 

-obtained by the Oxford polarizing method. Capt. Abney then 
attacked the subject, and very kindly tested my wedge by his 

■photographic method ; and his coefficient came out almost identical 
with my own, and consequently sensibly lower than the Oxford 
one. Through the kindness of the late Professor I then tested 
another wedge (although not either of the historic Oxford ones), 
but again the same error appeared to be present ; that is to say, 
the Oxford evaluation was higher than mine. I may, perhaps, be 
permitted further to state that I ultimately traced (anyhow to my 
own satisfaction) the actual cause of the error in the polarizing 
method of scaling the wedge, proving beyond doubt— at least, so 
it appears to me — that such arises from the augmenting effect of 
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cerbiiii polarized reflertioas from the iaternal surfaces of thj 
Xicol'a priBui used of neeesaity iu this proMaii. Further, thniugii 
the olevernesa of Mr, Hilger — I trust he wiU pardon me, for I sea 
him here preseut — who rapidly grasped the poiot, and who cut mo 
ail original and specially ingenious Nicol, 1 was enabled to projt;i;t 
on the Bcreen with my lantern, in this very room, the refleutiuus 
about which I have just spoken. I really thought this wuulil have 
convinced anyone ; but I do not think, intimate as I was with the 
lat-e Professor, I ever saw any visible sign of his immediate or even 
his remote conversion. 

P'-of. Tarnfr. I think we all a^ree that the reaearthns of Capt 
Abaey in the fundamental priuciples of photometry are of the 
utmost imporl.ance at the present moment. A new departure was 
initiated in 18S7 ; but photographing the stars earr es with it 
several problems un visual photometry. This suSje t la one on 
which Cu.pt. Abney is apparently engaged, and it is of the utmost 
importance in every respect. On a very late occaaiun we foun 1 
that Capt. Abney is not at alt backward in telling exatlly what 
modifications he has hail to make in his previoua researches and 
although that is an attitude which we should expect in most 
ecientilic men, we do nut generally get it so readil taken up by 
them. We always feel the utmost confidence in the announce 
ments Capt. Abney makes when he feela he haa aomething new 
and I can share with Dr. Spitta the hope that he mil be able 
lo find time to apply hia new method to those which have been 
forming the basis of the method of photographing the stars. For 
my own part, I should be glad if I could induce ('apt. Abney to 
ahow me what might be dona in the way of redetermining the 
graduation of the Oxford wedge, or to do it himself, which would 
he much better. I think the world cannot bvit be all the better 
for learning eiactly what are the scale valuea of such measures 
entering into our fundamental method of atellar photometry. 

father Sidffreavet. With reference to the last photograph shown 
on the acreen, I should like to ask Capt. Abney why he divides 
the beam before paaaing the light through the two prisma instjjail 
of pastsing it through one prism and then dividing the rays after 
that. My difGcultv is this : that in the orrangeuient there are 
two slides, one to gather a particular colour for one of the cameras 
and the other for gathering the same colour for the other camera, 
Und it seems to me that thia is defective because it depends upon 
the e>j whether you have the sumo part of the speetrnm. I 
think an arrangement might be made to paaa it through the one 

Sism Urst aud theu divide it so that you have one colour absolutely 
r both cameras. 

Cap'. Ahneij. In reply to Dr. Spitta I may say one must have 
»^abe, particnlarly after the reseuivhea he has made, as to the 
faloe of the polarized light method of graduating a wedgi>. It 
.always seems to me there are ao many thiiiga to bti taken into 
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account when you are using polarized light that you have to be 
very cautious how you accept the results obtained by that means. 
For instance, in taking the different colours of the spectrum 
it is absolutely impossible to get extinction with the Nicol 
prism ; a certain amount of light always comes through ; there 
is always some slight defect ; and therefore one is obliged to 
resort to a wedge or some other device by which you can get 
the proper amount of light. In reply to Mr. Turner, I shall be 
only too glad to have the opportunity of putting the Oxford 
wedge through ray mill. It is a thing I have often wanted to 
do simply for the sake of what has gone before. In reply to 
Father Sidgreaves, the usual plan which I have adopted would 
meet his objection. The arrangement here shown was adopted 
for a practical reason, but you are only usiog one colour and the 
standard remains the same. 

Dr, Spitta, That is a most interesting point just alluded to by 
Capt. Abney about the impossibility of obtaining absolute darkness 
when two Nicols are crossed, and it is perfectly true, although I 
do not recollect having heard it mentioned by anyone save himself 
— that is, except in very general terms. I am prepared to show 
that this is due entirely to these very reflections about which a few 
minutes ago I was permitted to speak ; and, moreover, I am still 
further prepared to show that such reflections are polarized — 
strange as it may at first sight seem — in planes different to those 
of the ordinary and extraordinary rays with which we are all 
familiar : in other words, the reflections are not polarized in the 
same plane as the rays giving rise to such reflections, which is 
curious, but is nevertheless the fact. After a little consideration, 
however, anyone will follow me that it is absolutely essential that 
these planes should be slightly turned, for if it were not so, the 
primary crossing of the Nicols in the first place would of itself 
have annihilated the reflections, and so darkness would have really 
resulted. As a still further proof I may add that if after crossing 
the first two Nicols you were to add two more, crossed at the 
necessary angle of rotation with respect to the first two, then 
absolute darkness is really effected. This is not a theoretical fancy, 
but capable of being actually put to experimental proof. 

Prof, Turner then exhibited and explained icstruments he had 
designed to facilitate the computation of star-corrections. He 
showed that a star-correction was the sum of three functions of 
the form p sin(P + a) sin ^, and his apparatus gave means of calcu- 
lating this function rapidly for different values of the variables bv 
means of movable scales. 

Mr, Stone. Have you calculated any corrections to see how 
they come out ? 

Prof Turner, I did 40 one afternoon, and the instrument gave 
fair agreement with computation, but it was with a very rough 
instrument. 

Dr, Doiviiing, This is a very important subject which ProF. 
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Turner haa broiigtit before us, and it is useful to practical nstroo- 
omerti, especially lo tliose engaged in observatories. It is not of 
quite BO juueh consequence to the work of sucb an office as that 
over which 1 h:ive the honour to preside, where we calculate the 
plaeea of a limited number of stars for dednile iutervals. In a case 
like that 1 think an extended Crelle's niultip]ication-t«ble would 
bs rather more useful, but in an observatory any macliine of the 
kind Prof. Turner has indicated for computing atar-correc'ione is 
a roost valuable one. It is impossible to criticise the thing in 
detail, hue from what Prof. Turner has said it would appear that 
he has hit upon a device which ought to be most useful in this 
respect, and I think the thaoks of practical astronomers are due to 
liim for the trouble he has bestowed upon the subject, and I hope 
it will be extensively used anil its value proved by that means. 

Mr. Stone. The idea is a comparatively PJmpIe one. It might 
lead to a great saving of time, but at present I think a great deal 
depends upon the person who makes use of it. 

iStc Itohert Ball. E\eryone who has had experience of such a 
machine knows that though it may not bj capable of verj- great 
accuracy, it prevents making great mistakes, and is an excellent 
means of control on computations. I do not know whether Prof, 
Turner has ever used Coimar's Arithmometer. I ha\e found it a 
■noflt valuable ready-reckoner for all kinds of computations, and I 
find I fxa work out computations by that better than I can in any 
other method. I have used the Arithmotneter extensively for 
computing equations, and results come from it with the greatest 
possible ease. I particularly admire the way Pivjf. Turner has 
devised for varying the factor by just shifting the base of his 
T-square. 

Frof. Alex: NenrJi'l. In multiplying the cosines and sines oE 
angles the Arithmometer is at a disadvantage; but when it is 
merely a multiplying of terms, Arithmoaieters are ^'ery useful. I 
may mention that the use of the Druuswiok Arithmometer has 
Ixwn shown to be far superior to Coimar's. The rapidity with 
which you can multiply seven figures by seven figures is wonderful. 
It is very cojivenieut to get an ioalrument of this sort for 
Observatory practice. 

Dr. Downing, As to the Arithmometer which has been referred 
to, for the last few years we have made extensive use of Coimar's 
Arilhmouieter, and have found it very useful ; hut the objection to 
it is the noise it makes in rotating the handle. If there is more 
than one man in a roora, those not using tlie instrument object 
to it because of tlie noise. 

Prof. Ah.v. Uersrhel. The Brunswick makes some noise, hut not 
SO much as a sewing-machine. 

Prof. Tunitr. X am much obliged to Sir Robert Ball for his 
remarks, and especially for his use of the word " control ■' ; I mean 
to say, I do not intend in the first instance to use this as a fundu- 
menial method of computing star-corrections. I think at Grreen- 
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wich it might be used for control instead of doing the work 
twice over independently. It might avoid some errors which were 
fomid to creep in, in what we thought was a complete method of 
avoiding mistakes. Dr. Downing refers to extended tables for 
multiplying. I do not know whether that is within the range of 
practical politics. Has he considered how many A^olumes it would 
take to do what he proposes ? 

The President. I have been struck with the very ingenious 
device which has been brought forward, and 1 quite agree with 
8ir Eobert Ball that the more ways we have for controlling the 
better it is. 

Dr. Isaac Roberts then exhibited some photographs of the Cluster 
M 46, and of the Nebula ^ IV. 39 Argus, taken with the 2c-inch 
reflector on 1894, Feb. 24, with an exposure of 90 minutes. The 
Cluster is numbered 2437 in the New General Catalogue and 
1564 in the General Catalogue, and the Nebula is 2438 in the 
N. G. C. and 1565 in the G. C. The photograph, Mr. Boberts said, 
left no doubt that it is an annular nebula. The next photograph 
shown was one of the Nebula ^ I. 156 Persei, taken with the 
20-inch reflector on 1893, Dec. 29, with an exposure of 3 hours. 
The Nebula is 1023 in the N. G. C. and 575 in the Gen. Cata- 
logue. The photograph showed the nebula with a distinct stellar 
nucleus, and extensions of faint nebulosity in the preceding and 
following directions. Dr. Eoberts also showed a photograph of 
the new spiral nebula in Perseus. 

Ji/r. Knohel (vv^ho had taken the Chair, Capt. Abney having left). 
Dr. Eoberts continually surprises us with the photographs le 
continues to show us. I think the most remarkable thing about 
them is the confirmation of the remarkable drawings of Lord Eosse. 
There is hardly anyone in this room but who knows that we 
looked with the utmost scepticism upon the spiral nebula of Lord 
Eosse, hut the accuracy of the drawings has been proved over and 
over again by the photographs of Dr. Eolerts. . . . The planetary 
nebula is extremely interesting, and confirms the drawing of Lord 
Eosse, which shows it to be an annular nebula with a good many 
rays around it. It was very clear to perceive how Lord Eosse's 
drawings could have been constructed out of the photograpl s 
Dr. Eoberts has shown us. The object is very clearly visible with 
a small telescope. I remember seeing it 25 years ago with a 
very small telescope. The object he has last shown of 156 of 
Herschel's Eirst Class is a fairly bright object, and my recollection 
of it is as described by Prof, ^myth and Sir John Herschel. I 
remember seeing it elongated, but I cannot remember whether it 
was in the direction described. 

Dr. Spitta. I should like to ask Dr. Eoberts whether the 
photographs were taken with isochromatic plates or with ordinary 
plates ; because one can conceive of the isochromatic plate being 
more sensitive in a certain part of the spectrum than in another. 

Dr. Roberts. I fouud the isochromatic plates supplied by 
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Edwards very nuifh loo slow for my work. I cannot g>;t from 
them ao much as I caa from tlie llford form. I fouDd the iao- 
ciiroinatig plates did not give anythiiiK approactiing the good 
Msult I got from otLer plates, so I did not t-oiitiniie them. 

jVr. NtwuU, in exhibiting some photographs taken with the 
Cambridge sg-inch visual refractor, said : — Thesu photogmphs are a 
digression from my regular work of spectroscopy. They were 
taken mainly for the purpose of testing the performance of the 
objeot-glass in photographic work, and the reaults may prove to 
be of interest to the Society. This first plate shows, in parallel 
lines, photographs of tbe sjiectrum formed by placing a prism 
before the object-ghiss, and with the photographic plate placed at 
different focus readings. The photographed spectra are truu'pet- 
Bhaped, the narrowest part of any spect.-um being dne to the light 
that is accurately fouussed on the plate. It will be noticed that 
the position of the narrowest part of the lines moves towards the 
violet end of tlie spectrum as the plate is moved from the objecf- 
glass, and we ha^'e thus a convenient method of forming tho 
colour-curve of the telescope. 

Ib is interestiug to note that the object-glaas was originally 
achromatized for visual work; this photographic method gives for 
fiJcua of the F ray the same reading as is used for visual work. 
Thus the adjustment of the objective prism in front of the object- 
glass has altered the focal length by less than i an inch, a fact 
which shows how eicellent the surfaces of the prism must be. As 
the prism was of smaller dimensions {to^ inches circular aperture) 
than the object-glass, and therefore the centre of the glass only 
was used, it is necessary to determine the difference, if any, 
between the effect of using tho centre of the object-glass or the 
eiternal annulus only. 

This second plate shows photographs of a star at different 
focus-readings near the visual focus — firstly with a 6-inch aper- 
ture at the centre of the glass, and secondly with an annular 
aperture half an inch wide at the outer boundary of the object- 
glass. The appearance of the images under the two conditions 
onvinces me that the longitudinal spherical aberration is less than 
Y^ inch, and that one may take the colour-curve determined fur 
the cenire of the glass a* representafive of the whole. 

{Photographs of stars were then shown : they were taken und?r 
raried conditions of exposure and focus-reading on plates of 
different kinds.) 

The nature of the colour correction of a large object-glass gives 
rise to considerable difficulty in spectroscojuc work, aud to obviati- 
some of these difficuhies I have had an uncorrected lens made, whitli 
I set between the object-glass and the focal plane of the telescope, 
about s feet from that plane, and have got very promising results 
with it. I have enlarged the " corrected " image of Jupiter ob- 
tained with this lens hy the well-known method of attaching a 
catnera to the telescope. The slide which I show gives an idea of 
the result obtained. The original plate Bho^^'B a good deal of 
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detail, but leaves me desiring much more. Jupiter is undoubtedly 
a difficult object ; the detail is so fine. That the correcting-lens 
and camera are not wholly at fault is proved by the enlargement 
of lunar craters obtained with them in the process of focussing. I 
exhibit slides of Copernicus and Petavius. 

Mr. Knobel said that there were many points in the paper that 
Members no doubt would have been glad to discuss had time allowed. 

The Meeting adjourned at 10.15 ^-^^ 

The following papers were announced and partly read : — 

-4. A, Ramhaut, " Occultation of o Virginis observed at Dun- 
sink, 1894, March 22." 

Isacic Roberts, " Photographs of the Cluster M 46, and of the 
Nebula ^ IV. 39 Argus." 

Isaac Roberts, " Photograph of the Nebula y. I. 156 Persei." 

Isaac Roberts, ** Photograph of a new (Spiral Nebula in 
Perseus." 

H, C, Russell, " The Star Cluster 3315." 

David Gill, " Eemarks on the best Method of Determining the 
Positions of the Planets by Observation." 

H. Dennis Taylor, •* An Experiment with a i2|-inch Kefrac- 
tor, whereby the Light lost through the Secondary Spectrum is 
separated out, and lendered approximately measurable." 

H, F, Nexvall, '* Note on some Photographs taken with a 
Visual Telescope." 

Capt, W^ de W, Alney, " On a Method of Graduating a 
Wedge." 

Royal Observatory y Greenwich, " Observations of Denning's 
Comet (a 1894)." 

W, E, Plummer, '* Observations of Denning's Comet (a 1894)." 

A, Marth, "Ephtmeris for Phvsical Observations of Mars, 
1894." 

The following gentlemen were elected Eellows of the Society : — 

F. W, Dyson, M.A., Eellow of Trin. Coll., Camb., Eoyal Obser- 
vatory, Greenwich, S.E. ; Lyndon Bolton, B.A. Cantab., Patent, 
Office, Southampton Buildings, W.C. ; G, P. Jenkins, National 
Provincial Bank, Llangefin, Anglesea, N. Wales ; W, Red/em 
Kelly, Mem.Inst.CE., Dalriada, Malone Park, Belfast. 

The follo\iing Candidates were proposed for election as Eellows 
of the Society : — 

Rev, John Thomas IV, Claridge, M.A., Tamworth, Staffordshire 
(proposed by Bev. T. Jones) ; John Benjamin. Sione^ K.B., The 
Grange, Erdington, near Birmingham (proposed by W. Shackle- 
ton); David GoxuUe /Simpson, 199 Camberwell GroA'e, Denmark 
Ball, S.E. (proposed by lion. Mr. Justice Bruce) ; Rev, Ernest 
Ifarrison Smith, M.A., R-.N., Chtiplain and Naval Instructor, 
H.M.S. 'Tourmaline,' N. American and W. Indian Station (pro- 
posed by Bertram Bennett). 
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BRITISH ASTROXUMICAL ASSOCIATION". 
The fifth ordinary Jleetiiig of the current. Session o£ tliis Asanciii- 
tinn was held on Wednesday evening, March 28, at Tlniversirv 
(.'allege, Gower Street, W.'C, the President, Ur. A. M. W. 
Downing, M.A., D.Se., in the Chair. 

Eleven new Members were elected, and the names of sii 
candidates for membership were suspended. The FreHdent 
annouQced that subscriptions to the Library Fund to the amount 
of £1 1 zt. 6d. had been received, and he trusted that vhea the 
matter became more widely known there would be a greater 
response. 

Mr, E. Wrilti^r Uaunder, F.R.A.S., presented the report of the 
Mars Section. Ke stated that notwithstanding the unfavourable 
position of the planet as seeu from England, and the uDl'uvourable 
observing weather during the autnran of 1893, he had received 86 
drawings, of which 80 were available for use. He had been much 
pleased at the amount of detail that bad been recorded by English 
oljservers, some of whom had only very small telescopes at their 
disposal. A number of lantern slides prepared from drawings by 
the Members of the Section, together with others by 'Prof. Keeler 
Had the Lick observers, were then shown and eiplaiued by 
Mr. Maunder. Tiiese were followed by a set of eight lantern 
slides of Jupiter, from drawings published by Prof. Keeler in the 
the 'Publications of the Astronomical Society of the Pacific' 
Mr, Chambers criticized the very strongly- defined lines and 
markings which so many obseners were in the habit of depicting 
OD Mare, and, indeed, on Jupiter, Saturn, and even Venus. He 
thought Mr. Green's drawings of Mars were the only satisfactory 
and artistic ones he had ever seen. 

Mr. Jfoliiies advised a judicious nse of india-rubber on the 
drawings. Heferring to Prof. Keeler's drawings of Jiipiter he 
thought the belts were not accurately jilaced, and that a draughts- 
roan who could conimit so great an error was not to be trusted in 
fiae detail. 

Mf'et Everett read a note on " The large Sun-spot of February 
1S94," by Mr. E, M, Antonindi. A peculiar fact was rendered 
evident by the inspection of the writer's drawings. The umbra 
V118 shown to have rotated by an arc of at least 30° in the direc- 
tion of the hands of a watch in Ihe short space of only five days — 
from Peh. 17 to 22. 

Mr. J. Evershed, Jiinr., then read the Eeport of the Solar 
Spectroscopic Section, which slated I hat, during 1893, 244 complets 
observations of the chromosphere had been obtaiued by Members. 
From this material the prominence activily of the Sun had been 
worked out by the method adopted in former years. The general 
result, including 1892, was that the average aclivity bad remained 
nearly constant, there having been no increase, as might have 
betranpected, as the sun-spot mnximum was approached. When, 
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however, the two hemispheres of the Sun were considered sepa- 
rately, great variations were found in 1893. The diagrams ex- 
hibited showed clearly the general independence between the 
phenomena of prominences and spots, the former being mostly 
developed quite outside the spot-belts. 

Mr, E, Walter Maunder next read a note on " How to mtake a 
Spider-line Eeticule." 

Mr. Chambers wondered how many in the room were clever 
enough to construct a reticule in the way Mr. Maunder had 
described. He had one made of fine brass wire by Sir Howard 
Grubb, which he found answered admirably. Mr. A. Hilgtr 
contended that a spider- wire reticule was far superior to any other 
kind, and would last 15 or 20 years ; and in reply to Mr. Chambers 
said it was easier to make than one of brass wire. 

A paper on *• The Pormatiou of a Venus Section," by Mr. F. 
J. Wardale, F.R.A.S., was read by Miss Everett, and the Meeting 
then adjourned at 7 p.m. 



EOYAL METEOROLOGICAL SOCIETY. 

At the Meeting of this Society, held on Wednesday evening, 
April 1 8th, at the Institution of Civil Engineers, Great George 
Street, Westminster, Mr. Richard Inwards, F.R.A.S., the Presi- 
dent, delivered an Address on some phenouiena of the upper air. 
He said that there are three principal ways in which the higher 
atmosphere may be studied: ist, by living in it on some of the 
great mountain -chains which pierce many miles into the air in 
various parts of the globe ; 2nd, by ascending into it by means of 
balloons ; and 3rd, by the study of the upper currents as shown 
to our sight by the movements of the clouds. After describing 
the effects of rarefied air on animal life and natural phenomena, 
Mr. Inwards proceeded to give an accoant of various balloon 
ascents which had been undertaken with the object of making 
meteorological observations. In 1850, Messrs. Barral and Bixio, 
when they had ascended to 20,000 feet, found the temperature 
had sunk to 15^ Fahr., but this was in a cloud, and on emerging 
from this 3000 feet higher, the temperature fell as low as minus 
38°, or 70° below freezing-point. In 1862 Mr. Glaisher and 
Mr. Coxwell made their famous ascent, when they reached an 
altitude of about seven miles from the Earth. A short time 
ngo a balloon, without an aeronaut, but having a set of self- 
ra wording instruments attached, was sent up in Trance, and from 
the records obtained it is shown that a height of about 10 miles 
was attained, and that the temperature fell to minus 104° Fahr. 
Clouds are simply a form of water made visible by the cooling of 
the air, which previously held the water in the form of invisible 
vapour. Every cloud may be regarded as the top of an invisible 
warm column or current thrusting its way into a colder body of 
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air. After ret'etring to the varioua classiBcntiona and nomencla- 
tures ot clouds, of which thnt proposed by Luke Howard iu 1S03 
is still in general nae, Sir. Inwards said that wbatever syatera of 
naming and classifying clouds be adopted, it should depend on the 
heightcj of the various clouds in the air, aud he guve a few rough 
rules by whiuh the comparative altitudes of the clouds may he 
judged when there is no time or opportunity to make exart 
ineasm-ementB. Among the indieiitions by which a cloud's height 
ia the nir may be gathered are its form and outline, its shade or 
shadow, its apparent size and movement, its perspective effect, 
and the length of time it remains directly illuminated after sunset. 
By the last method some clouds have been estimated to have been 
Bt least 10 miles above the surface of the Earth. The clnud- 
lelocities at high altitudes have been carefully noted at the Blue 
Hill Observatory, Mass., U.S., and show, praeticallv, that at about 
S miles' heighl the movement is three times as fast in summer and 
sii times in winter, aa compared with the currents on the Earth's 
surface. 

After showing a number of Ian tern-slides illustrating the variou-s 
types and forms of clciiids, the aurora boreaiis, rainbows, Ac, 
Mr. Inwards concluded his Address by urging the desirability of 
establishing a good Cloud Otsen-atory somewhere in the Britisli 

At the close of the Meeting the Fellows and their friends 
inspected the Exhibition of Instruments, Photographs, and 
Diaw-ings relating to the representation and measurement of 
Clouds, which had been arraoged in the rooms of the Institution. 
A lantern display of slides showing cloud-effects and other 
ineteorologieal phenomena was also given. 



The Diameter of the Moon *. 

The knowledge of the exact position of the Moon deduced from 
obseriation has as great importance from a practical point of 
view as from considernl ions of celestial mechanics. The theory of 
the motion of our satellite oSers peculiar ditliculties for analysiti, 
In the first place, the action of the t^un on the motion of the Moon 
round the Earth is so considerable that it cannot be neglected 
without very great errors even iu a first approximation. Secondiv, 
the small distance of our satellite mokes promiuent Bxty small 
d^TTfttiODs in its real position. 

It ia therefore imporlant that the determination of the Moon's 
coordinates, especisdly its B.A., be determined as exactly as 
possible, and free from systematic errors. But the position of the 
Moon's centre cannot be obtained directly ; this can only be 
obtaiaed by measurements of the positions of its limbs. Transits 

• Ti-miBlated from ' Ciel et Terra,' 1894, April 1. 
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of both limbs are only possible at full Moon, and at this phase 
il is analogous to finding the position of the Sun. In the latter 
case the problem is sufficiently complicated from the fact that the 
determination of the transit of a limb is mixed up with the 
{personal equation of the observer *. If this personal equation were 
the same for both limbs it could be treated as in the cas3 of a star ; 
but such is not the case, the observer generally noting the passage 
of the first limb too soon, and the second limb too late. Erom the 
whole set of observations made in 189 1 and 1892 at Paris, with 
the aid of a special apparatus, we have been able to conclude that 
the first limb is observed o*'i4 too soon, and the second limb 
o"'03 too late. Other observers have found similar discordances. 
MM. Callandreau, Hamy, and Viennet, of the Paris Observatory, 
made observations with disks about the size of Saturn's apparent 
diameter, and the results are as follow^s : — 

ist limb. 2nd limb. 

Callandreau 0*05 early o"'o6 late 

Hamv o '06 „ o '02 „ 

Viennet 0*17 „ o '22 early 

It has been found that the size of the disk has very little effect 
on the results. 

Lt would seem, then, that the diameter obtained from transits 
might be too large t, for 

Callandreau o"* 1 1 

Hamy o '08 

Stroobant 0*17 

Viennet o '05 

and points to the necessity of determining these quantities for 
each observer. 

The question is much more delicate when only one limb can be 
observed, as is ordinarily the case for the Moon. The true 
l)osition is then dependent entirely on the assumed value of the 
semi-diameter J. The results obtained for the magnitude of the 
Moon's diameter diverge one from the other, more or less, 
;iccording to the means at the disposal of the observer and to the 
method employed. Passing rapidly in re>'iew the principal deter- 
minations, we see that all the older values are too large; thus 

* [In the case of the Sun this question of personality has a direct bearing on 
the correction to the Kquinox, and is at present being inTestigated at the 
Royal Observatory, Greenwich.— Eds.] 

t [Tliat these ob^rvers slumld obtain a diameter too large is fortuitoug. 
Mr. Dunkin found, in discussiug some Greenwich observations of the Sun, that 
the tendency of the then observers was quire the other way.— Eds.] 

; [At the Boyal Obsk>rvatory» Greenwich* a correction to the semi-diameter 
is applied in the n^duction of the altaiinuith observations, deduced from 
observations of the Full Moou. For almost all the obeenrers the tabular 
diameter is too unall.~£Ds.J 
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PfcDlemy (a.d. 130) assigns to ifc 

Albat^^gnius (a.d. 880) „ 

The Hindoos (about 1 100) „ 

Copernicus 

Tycho Brahe 

Kepler 

Huygens 

Lahire 

T. Cas^ini 

Le Monnier 

T. Mayer 

There are six methods employed by modern astronomers :— # 

(r) Micrometer measures ; 

(2) Meridian passages ; 

(3) Heliometer measures ; 

(4) Photography; 

(5) Occultations of stars by the Moon ; 

(6) Eclipses. 

The first method consists in placing: the two micrometer wires 
tangential to the limbs at the time of Full Moon. Various causes, 
physiological and physical (irradiation, diffraction, &c.), tend to 
augment the apparent diameter ; thus this method, although the 
most simple, is far from the best. In the meridian-passage 
method the instant at which each limb transits the wires is noted, 
the difference in time being then converted into arc. We have 
already seen that this method is subject to systematic errors ; our 
determinations, for example, would give a diameter too large by 
o'i7 X 15 *, or 2"'25. 

To effect a measure with the heliometer it is necessary to place 
in contact, tangentially, the two images (produced by the two 
movable halves of the objective) of the disk. This method, 
applied in the first instance to the Sun, is one of those which yield 
the best results. 

The apparent diameter of our satellite could also be determined 
by photographing on the same plate the lunar disk, and a reticule 
on which the distances from thread to thread had been previously 
determined by stellar observations. But >»hen the exposure is 
not very short it can be imagined that the image formed on the 
photographic plate is somewhat dilated, so that the diameter 
sought for would be enlarged. If it is wished to determine this 
element by means of occultations or eclipses, the greatest con- 
sideration is the knowledge of the motion of the Moon. It is very 
evident, in fact, that the instant of disappearance or reappearance 
of a star, or the moment of contact with the limb of the Sun 
in ecHpses, depends not only on the position of our satellite in 
the sky, but also on its apparent diameter. 

* [This is, of course, on tbe supposition that the Moon is at the time on the 
Equator. In other cases it would be 15 . sin N.V.D. — £o8.] 
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M. Oudemanns * has explained why it is necessary to discard 
the determinations deduced from eclipses of the Sun, which give a 
value too small. 

The following are the principal results obtained, since the 
commencement of the present century, by various methods : — 

tAiry, from Greenwich Observations of zenith : ^ ^^ 

distances from 1750 to 1830 31 19-82 

meridian observations 1857 to i860 .... 31 9-36 

occultations observed at Greenwich .... 31 5 

Wichmann, heliometer measures in 1849 • • • • 3^ ^'^2 

JPiitchard, photography in 1879 31 8*34 

Perrer, eclipses and occultations, 1815 31 3-38 

,, ^ ,, _ » 1831 3' 4*68 

"Wisniewski, occultations of Aldebaran, 1838. , 31 4*8 

Carh'ni, eclipse of the Sun 1842, July 8 31 2'6 

Oudemanns, occultations and heliometer- 

measures, 1859 31 4 54 

Oudemanns, eclipses of the Sun 31 2*4 

Kiistner, occultations of Pleiades, 1880 31 5702 

M. L. Struve, occultations during Total Lunar 

Eclipse, 1884, Oct. 4 31 5*3 

[This list does not include the result of the eclipse in 1888. Dr. Ludwig 
Struve has discussed the two sets of observations (1884 and 1888) and his 
remarks are very interesting. He arranges the stars in four groups according 
to their magnitude, and finds the corrections to the various values of R.A., 
Dec, diameter, and parallax proceed in progressive series according to the 
magnitude, suggesting a systematic error depending on the brightness of the 
star. He further remarks that the illumination of the Moon, which was fairly 
bright, even at mid-toiality, influenced the observation of the fainter stars. 
His definitive result is 

Semi-diameter=i5' 32"'645+o"-oo4. Eds.] 

It is easily seen that the method of occultations gives the most 
accordant results, and it is the only one in which the apparent 
diameter of the Moon is not augmented by physical or physio- 
logical causes. 

It would appear, taking the latter numbers as a basis, that the 
apparent diameter of the Moon is comprised between the limits 

* Vergelijking der Waarde in d6 " Tables de la Lune " van Hansen aan der 
straal der Maan toegekend, 1859. 

t [It is to be understood that this is not a value of the diameter derived 
. from a rigorous discussion. Each observed semi-diameter was compared 
with the tabular and a correction necessary to make the tabular semi-diameter 
agree with observation found. ** As the absolute diameter to which these 
corrections ate applicable could not be found without considerable trouble, it 
was considered that no sensible inaccuracy could arise by using the same mean 
provisional semi-diameter as before: hence (Introduction to Greenwich Ob- 
.servations, 1841, p. xlix)-|-2"'55— o"-36H-937"'2=939"'9i is considered to be 
the true vertical semidiameter agreeing with observation." — Eds.] 

{ [This is a complete discussion of the question, and compares the results 
.obtained by the photographic method and those obtained by Wichmann, 
Memoirs E.A.S. 1879. — fins.] 
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31' 5" and 31' 6". But this approsimation is not Bufflcient ; this 
element ought to be determined to o"- 1 nearly ; the Kight AsL-en- 
810(1 of the Moon could then be obtained with an error which, m 
geueral, would not exceed □''01, 

Tha application o£ photography to the determination of the 
esact instant of disappearance or of reappearance of a star 
would permit, without doubt, oE arriving at great precision, 
especially when these phenomena occur at the dark limb of th6 
Moon, or during eclipaea, when a number of small stars can be 
observed. let one imagine a sensitive plate to be moving 
uniformly in the focal plane ot an objective ; the star will trace 
out a continuous line which will be suddeoly interrupted at the 
moment of disappearance, or will show the instant of reappear- 
ance. Suppose, next, that a screen is periodically interposed between 
the plate and the objective during a very minute spaoo of time, 
it will produce breaks in the continuous line from which Ihe 
instant of disappearance or re-appearance could be fixed. About 
ei'ery 19 years the Moon passes over the Pleiades in conditions 
more or less advantageous for observation ; this phenomenon will 
occur nest year. Might not tlie occa,sion be profitably rised in 
securing a number of photographs at variona Observatories? If 
these are sufficiently separated from one another it would be 
possible to deduce a new value of the parallas of the Moon. 

P. Sthoobaht. 



MeUing of Ihe Polar Caps of Mars. 

Is ' Astronomy and Asfro-Physics' for 1892, p. 665, is given an 
account o( a series of conspicuous changes that vrere observed ;ipo a 
the surface of Mars at the time of the melting of its southern 
snow-cap. These changes were so marked that many of thern 
could be readily observed this year with any moderately lai^ 
telescope, although the position of the planet at this lime will be 
much more favourable than was the case in 1892. In that year 
upon July 12 a central branch made its appearance in the fork of 
the Y mark. This branch will lie just south of Noochis upon 
Schiaparelli's map. It was soon seen that this central branch 
formed a portion of a dark line connecting the great split iu the 
eouthern snow-cap with the Northern 8ea. This sea lies in the 
northern portion of the Syrtis Major.and is much darker than any 
of the enrrounding regions. Immediately upon the formation of 
tbis connecting-link, a series of striking changes occurred iu the 
■shape and colour of the regions surrounding the Northern Sea, 
These changes are fully described in the article referred to above, 
and no further description of them is necessary iu this connection. 
The apparent alterations from night to night were very marked, 
and the whole series of changes was completed tnsid'j of two 
weeks. 
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The point to which I wish to call the attention of astronomers 
at the present time is that upon May 30, 1894, Mars 'will reach 
the same portion of its orbit with regard to the Sun that it did 
upon July 12, 1892. It is therefore presumable that a similar 
series of changes will occur about that date. As Mars will be a 
morning star at this period, rising about midnight, and will at the 
same time be rather remote, it is not likely that there will be many 
observers watching it ; and for this reason every available obser- 
vation will be of much greater value than would otherwise be the 
case. The centre of the Northern Sea, longitude 290°, is central 
May 30** 22'''5 G. M. T. : therefore, if the expected changes occur 
exactly on time this year, the European astronomers will see only 
the end of them. On the other hand, there is no reason for 
expecting any meteorological phenomenon to occur on precisely 
the same date upon two successive years, and should the thaw 
begin one or two weeks earlier or later this year upon Mars than 
it did last, the best opportunities for observation will undoubtedly 
be found in Europe. William H. Pickebing. 

Cambridge, Mass., U.S.A., 
1S94, March 22. 



Selenographical Notes, 

The Eegion West of Piato, Plato i, — About midway between 
i;he mountain-mass marked yj/ in Neison's Map VI. and the south- 
western flank of Plato, Schmidt shows a crater, z, three or four 
miles in diameter, with a companion rather less than half the size 
adjoining it on the east. Neison draws the pair smaller and some 
distance apart, and Madler of the same dimensions but touching 
each other. While watching the progress of sunrise on the region 
on April 13, under very excellent atmospherical conditions, I 
noticed that this object (which at 9** was bounded on the south by 
that part of the prominent shadow due to the eastern side of the 
mountain-mass \l/) bore no resemblance whatever to an ordinary 
crater, but was represent-ed by a large circular bladder-like protu- 
berance at least 12 miles across, with a very shallow round 
depression, perhaps 3 miles diameter on its summit, the interior 
of which was only slightly, if at all, darker in tone than the sur- 
face of the neighbouring Mare Imbrium. No indications of the 
smaller companion crater were visible, but this possibly was hidden 
by the shadow of the mountain, though the spire of shadow was 
very narrow on its site. The sky clouded over before it had re- 
created sufficiently for observing the position. As sunrise advanced, 
and till 9*^ 30™, no apparent change was observable in the 
appearance of the protuberance, which reminded one of that seen 
under a low Sun on the Mare Tranquilitatis east of Arago, albeit 
this has no depression on its summit. Though during the past 35 
years I have observed and drawn the details associated with Plato 
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very frequently under various conditions of illumination, and have 
on many occasions seen this crater i and its companion much as it 
is represented by Madler, viz. as two craters with rims, nearly 
equal in size, it has never been noted as it appeared on April 13. 
Experience has taught me to hesitate before suggesting the proba- 
bility of visible change in lunar details. In this part of the 
Moon's surface especially, a very slight difference in the angle of 
illumination often brings about striking alterations in the aspect 
of familiar features ; but, making every allowance for this, it is 
difficult to understand why an object which has been noted over 
and over again as a crater with a distinct rim and a black interior 
should, under nearly the same conditions, appear as a large protu- 
berance of much greater area with a shallow depression on the top 
filled with only a geeyish shade, very different from the ordinary 
shadow of a crater- wall seen under a low Sun. At any rate the 
object is well worth watching, and I trust some observers will take 
an early opportunity of observing it during the next two or three 
Junations. I may add that at 5^ 30"" to 6^* 30™, on February t, 
1887, with a power of 340 on my 8|-in. Calver reflector, a very 
good view was obtained of the object, which then appeared to 
consist of twin craters nearly equal in size, filled with black 
shadow. On this occasion I noted that for some distance on the 
south-west side of the pair the surface of the Mare was of intense 
whiteness, similar in character to the glistening halo associated 
'vnth. light-surrounded craters. The position of the protuberance 
\«7as carefully fixed by alignments with well-known objects, so that 
"there can be no doubt as to its identity with the craters marked i 
on the Maps. 

Though Plato has perhaps been more sedulously scrutinized by 
observers than any other lunar formation, observations have been 
almost exclusively confined to the spots and markings on the floor, 
or, at any rate, have not, as a rule, extended much beyond the 
limits of the circumvalljation. Anyone, with adequate optical 
means, who will take the trouble to devote a few hours to the 
examination of the region lying between it and the great AJpine 
Talley will discover how very inadequately, not to say inac- 
curately, it is represented in some existing maps. Schmidt's 
representation is very much the best, but many prominent features 
appear very clearly to be misplaced and out of scale. The region 
beyond the north-west wall and the valleys and other details in 
the vicinity of the eastern border are only indifferently shown, 
while insignificant objects are often exhibited with undue pro- 
minence. 

Thos. Gwyn Elgeb. 

Beaumont House, Shakespeare Boad, 
Bedford, 1894, April 19. 
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On the Scaling of a Wedge. 

At the last Meeting of the Eoyal Astronomical Society, Captain 
Abney explained a new process for visually evaluating a glass 
wedge such as is used in a Pritchard's photometer, in contradistino* 
tion to his previous method, which was by photography. 

The discussion that followed led to the reconsideration of the 
vexed question between the late Professor Pritchard and myself 
as to the suitability of the method he employed to obtain the 
coefficient of absorption in the Oxford wedge, and additional 
interest was infused into the subject by Prof. Turner offering the 
Oxford wedge to Capt. Abney to scale by his new method. The 
fact that the coefficient of the Clapham wedge obtained by Capt. 
Abney with his photographic arrangement agreed so closely with 
those I obtained by three other methods based on distinctly 
different lines, and yet that they one and all were so sensibly lower 
than that found by Prof. Pritchard's method, has always been 
difficult to understand unless the explanation I gave at the time 
be accepted. 

Inasmuch as the subject has remained in obscurity for the past 
few years I thought it might interest some readers of ' The Obser- 
vatory ' if I briefly related the experiments undertaken up to the 
present, so as they may the more fully recognize the importance 
of the surroundings at the moment. 

My first experience with the wedge-photometer was about 1884 
or 1885, in connection with a paper read before the Society in 
Nov. 1887 *, in which attention was called to the fact that whilst 
comparing a point of light with an object of sensible area like 
Jupiter, a certain loss of light was found to exist. At the instiga- 
tion of Prof. Pritchard I undertook a protracted research to 
ascertain where the error arose, and the results of this investiga- 
tion have been given under three heads: (i) the method of 
obtaining the coefficient of absorption of the wedge t; (2) the 
objection of emploving the single wedge-photometer and the 
remedy, viz. " a new form of compound wedge-photometer " X ; and 
(3) experiments which show a peculiar idiosyncrasy in the photo- 
perceptive faculty of the eye when viewing different-sized areas §. 
For details reference must be made to the original papers them- 
selves ; but it may be brieflv stated that to test the coefficient of 
the wedge a machine was made to enable me to add, successively 
and at will, equal increments of light reflected by eight mirrors 
from one gas-lamp^ such ineromenta having been proved equal 
before commencing the obser^^ations. It was found that with a 
known ratio of i to 8 the photometer when employing the Oxford 
coefficient gave a ratio too high» in fact^ i to 16*30. The coef- 

'^ The anneainncM pit^ontod by Um S*tellit«s of Jupiter during transit 
t * MoutlUT Kotio(««* March iSoo* 
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I ficient I found by these mirror-experimenta was -596 mag. for 
I every half-inch against 71 by Prof. Pritehard. I then tried the 
I Oiford method myself, and with the Professor's polarising ap- 
I p&ratuB I obtained sensibly the value as he had arrived at, viz. 71. 
I A new method was thiin tried, viz. that of controlling the 
f intensity of a point of light by means of an Abney's rotating disc- 
photometer. The results of this arrangement carae out almost 
identical with that obtained by the mirror-method all through the 
series, and gave an absolutely identical ratio in the case of i to 8, 
another proof that the coefficient obtained by the Oxford method 
L was too higb. 

I Aa no solution to the difficulty was yet forthcoming, it occurred 

I to me that perhaps su'tpicion might be attached (o the sine law of 

' MaluB, which underlies the polarizing arrangement of Prof. 

Pritchnrd, or, rather, that admitting the theoretical accuracy of the 

law itself, it did not seem impossible that the practical application 

of it might be attended with certain unsuspected diHiciilties, and 

I that hence a systematic error might be vitiartug the results arrived 

I at by it" use. The discussion of the numerous experiments formed 

I the subject of a communication to the Boyal Society (through the 

f kindness of Capt. Abney), the paper being read in June 1889. 

80 much as relates distinctly to the wedge-photometer is contained 

in the paper read before the Eoyal Astronomical Society in 

March 1890 before referred to*, and the results went to prove 

that, owing to polariaed reflections from the inner surfaces of a 

Nicol's pi'ism (which had hitherto escaped attention), the ratios 

obtained were always rfrtaier than they should be, which explained 

why the coefBcient of the wedge obtained by this method was 

I always higher than that obtained by other means. It was ulti- 

I mately found that a diaphragm would cut oS these reflections, 

I and that if it were small enough, and provided several additional 

I precautions were also attended to, the ratios then obtained under 

l']^88 altered conditions were sensibly equal to those obtained by 

lAiy other methods, and ngreed with those known to exist. At 

Kbius juncture Capt. Abney scaled the wedge by his photographic 

■ttiethod, and without making a small allowance which he con- 

nidered might be due, because he used electric light and I employed 

Ras, his results wei-e almost identical with those I had obtained. 

p?Bbnlated they are all as follows (for each half-inch of the wedge) : — 

I ^^■ 

I By reflecting mirrors -596 

I By controlling a point of light by Abney photometer , . -588 

I By the polarizing method but iviih diaphragm -580 

I By Cnpt. Abney's photographic method -605 

I Bypolarizingmethodof Prof. Pritehard but jio diaphragm 71 

K * A ■peciHl priem was out, through tlie ingtinuityof Mr. Hilger, to hIioit thete 
BKlliiTUcd ^BneDtioQ^ and tliey wora eihibiled at the E, A S. in Mnrdi 189c. 
^■^ « drtniled desoriptioD of the priaiu, iJic, see ' The Observatory,' No. i6z. 
fc A ho tlie 'Sidereal Mimenger,' No. i6. 
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It will thus be seen that with all four distinctly different 
methods the wedge-constant was lower than that obtained by the 
Oxford method. Prof. Pritchard did not seem inclined to pursue 
\he matter any further, and in his reply * pointed out that his star 
measures all agreed with those obtained by Pickering, ZoUner, and 
Argelander; but he apparently quite forgot that the photometers- 
used by the first two were polarizing ones, and that ifc would not 
be unreasonable to presume that they would be affected very 
possibly by the same error. And too, with respect to Argelander, 
his star-magnitudes have never been regarded as measures of 
precision; for indeed he often classifies his stars within half a 
magnitude. Lastly, Prof. Pritchard said that the use of a dia-^ 
phragm made no difference with his observations, but rather 
tended to introduce a further set of errors ; but to that I must 
take exception, for the efficiency of a diaphragm can never be 
proved by looking throncjh a prism, because the eye cannot detect 
whether the polarized reflections are present or eliminated, and it 
is only by casting the two images of lights to be compared on to a 
screen that I \\ as enabled to prove the use of a diaphragm, a fact, 
indeed, I did not discover until after three months' experimenting. 
Let this be as it may, I cannot think the fact that I obtained 
normal ratios \vith the use of a diaphragm, and abnormal onea 
without its use, can ever be over-rated. Perhaps I may be 
permitted to add that the diffused light complained of by Capt. 
Abney at the last meeting, which seems to prevent absolute dark- 
ness when two Nicols are crossed, is entirely due to these polarized 
reflections — which I could explain, but I feel I should be trespass- 
ing too much on the kindness of the Editors. 

Ivv House, Olaphaiti Common, 

1894, April. Edmund J. Spitta. 



CORRESPONDENCE. 

To the Editors of ' The Observatory! 

The Comet of 1 746. 
Gbntlemen, — . 

As the elements of the orbit recently discovered by 
Mr. Denning have considerable resemblance to those computed by 
Dr. Hind' for the comet of 1746, a few words respecting the latter 
may now- be of interest to some of your readers. Our whole 
knowledge. of the path of the comet in question is derived from the 
obserNations of Eberhard Christian Kindermann, Astronomer to 
the King of Poland and Elector of Saxony, who discovered it at 
Dresden on the 2nd of February in the head of Medusa, and 
appears to have followed it until the 2 7th of the same month, when 
it disappeared in the ecliptic, between the constellations Virgo and 

* ' Monthly Notices/ June 1890. 
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Libra. Struyck informs us (' Vervolg van de Beschry ving der 
Comeeten of Staartsterren/ p. 91) that Kindermann wrote an 
account of his observations in a tractate, entitled ' Astronomische 
Beschreibung und Nachricht von den Cometen 1746/ which was 
published at Dresden in the same year. 

This little work (of only 14 pages) is rare, but a copy of it was 
presented not long since by the Earl of Crawford and Balcarres 
to the Royal Astronomical Society, and there is also a copy in the 
library of the University of Edinburgh. It appears to have been 
written towards the end of February, whilst the comet was still 
under observation, so that for an account of its course after that 
time we are indebted to a letter from Kindermann to Struyck, 
dated Feb. 20, 1748 ; and as Pingre gives only the portion of the 
observations subsequent to Feb. 20, 1746 (omitting those after 
Feb. 2 until the latter date, when the comet was in Pegasus), I 
here quote the whole from the above-named work of Struyck. 

Seen at first in the head of Medusa on the 2nd of February, the 
comet is stated to have passed from near Perseus to the right leg 
and breast of Camelopardus and then across the tail of Draco, 
^o dates are given for these places, but on the 20th of February 
we are told that the comet was in the right leg of Pegasus ; on 
the 2ist under Lyra; on the 22nd in the head of Hercules ; on 
the 23rd in the thigh of the same ; on the 24th above the left arm 
of Ophiuchus; on the 26th in the echptic at 220 degrees of 
longitude ; on the 27 th it disappeared between Virgo and Libra. 

JStruyck reports that Kindermann told him. in the letter referred 
to above, that the comet had been seen by three other persons 
besides himself : by secretary Kress, by a mathematician named 
Brukhard, and by a person whose name is not given, but who 
resided in the palace of the Count Brulaw. 

When first seen on Feb. 2 we are told that the comet was equal 
in brightness to a star of the second magnitude, and that a tail, 
though not visible to the naked eye, was perceptible in a telescope. 

The course of the comet seems difficult to follow, and one can 
hardly help suspecting that it may refer to two bodies instead of 
one. Kindermann named it ,Hetor, and fancied that it was a 
return of the comet of 1682 (Halley's). The orbit computed by 
Dr. Hind gives the perihelion passage as having occurred on Feb. 15, 
1746, at a distance from the Sun slightly less than the Earth's 
mean distance. But one would like to know whether he used all 
the above observations or only those reported in Pingre. 

Yours faithfully, 
Blackheath, 1894, April 18. W. T. LtnN. 

Mr, Tebbutt and the Transit of Venus, 1874. 
Gentlemen, — 

The only attempt I have yet seen on the part of Mr. Eu8h 
sell to answer the complaint which I made in the * Australian 
Star' of his having ignored my work in connection with the 
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Transit of Venus, 1874, is that contained in the February number 
of your journal. The answer is, however, simply an attempt to 
disguise from your readers the real nature of my complaint. I 
did not call Mr. EusselFs book a Government Report of the 
Transit of Venus, but referred to it as a rSsumi of the observa- 
tions of the Transit of Venus made in 1874 under his direction^ 
Twice in my letter of complaint I stated that I did not expect my 
observations to be included in the Report, but I certainly did ex- 
pect that when he gave a brief account in the Introduction of what 
N. S. Wales had contributed as data to Captain Tupman's 
discussion in the ' Monthly Notices ' he would do me simple 
justice. In the Introduction it is stated " There were thirty-one 
British observers of ingress, whose reports were available. Of 
these eight were from N. S. "Wales, but after weighting and dis- 
cussion, the total number was reduced to twenty. Of these eight 
received double weight, and of these double-weighted eight, two, 
Messrs. Scott and Russell, are N. 8. Wales observers. At egress^ 
there were forty-eight observers, and again N. S. Wales furnished 
eight. After weighting and discussion, forty-eight are reduced to- 
forty-one, but all the N. S. Wales eight remain, Vessey and 
Russell getting double weight, and Allerding, Capt. Hixson, 
Leuchan, Liversidge, Dr. Wright, and Tornaghi, single weight." 
Any one on reading this extract would naturally conclude that 
there were only eight N. S. Wales observers for each phase who- 
had their observations discussed by Tupman, whereas there were 
really nine, and of each set of nine there were only three that 
received double weight, namely myself in addition to the two- 
named by Mr. Russell. It will be seen at once that the preferred 
explanation does not meet the case at all, unless, indeed, that being 
myself outside the pale of N. S. Wales officialdom I have no rights 
as I said before, to be styled a N. S. Wales observer. I may addy 
in conclusion, that the wording of the preceding extract not only 
excludes myself as a N. S. Wales observer, but also disguises the 
circumstance ihhtfive out of his eiylit observers of the ingress had 
their observations rejected by Tupman. 

Private Observatory, Yours faithfully, 

Windsor, N. S. Wales, JoHN Tbbbittt. 

1894, March 15. 



PUBLICATIONS. 

Geeat Teigonometrical Survey of Inj)ia, Vol. XV.-- 
Telegbaphio Longitude Operations. — This recently published 
volume, prepared under the direction of Colonel Strahan, E.E.^ 
is an account in full dt^tail of deteriniuations of longitude 
between stations of the Indian Survey made in four seasons (a 
season apparently extending from November to March) between 
1885 and 1892, and a revision of some earlier determinations. 
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with a final dUeussion oE the whole network from Peshawar in the 
nonh to Cape Comorin iu the south, and from Quetta in the west 
to Moulniein in the east, which completes the Jjotigitude Oyera^ 
tioii9 of the Harvey. The final resnlls are given as difEerencea 
between stations and not as longitudes from Greenwich ; but as 
the difference of longitude between Bombay and Kaliaiipur, which 
IS the orit(in of the whole Indian Survey, has been determined, and 
the longitude Bombay — Greenwich was found by the telegraphic 
method, via Aden and Suez, on a previous occasion, the longitude 
of any place from Greenwich is given by simple addition. 

The whole book is instruetive and full of interest to experi- 
mentere, and longitude observers in particular. There are in- 
dications in parts of some disappointment, — dJsuppoiatment from 
the tact that much long and tedious work done by observers oE 
vhose skill there was no que»ition, and with obvious care, should, 
when finally reduced, have given results which at first did not 
harmoniKe as well as was w ished and expeeted. But one appreciates 
iirst the foresight of General Walker who, as explained in Part III. 
of the volume, arranged the arcs in circuitM, the "closing" oE 
which should give a check on the results of more certainty than the 
individual probable errors of each are, and secondly the ingenmty 
which detected and localized the source oi error, thereby inducing 
B recomputatioQ and finally more accurate results. 

The facta are these. Between the years 1S72 and 1884, several 
awM of longitude were measured, each of which, judged by the 
usual method ot probable error and consistency of results, would 
bavfi been considered sufficiently accurate ; but in combiuing these 
refiulla to form circuits (it is obvious that of three longitude 
stations the sura of two of the diifereni'es of longitude should 
equal the thirdj, errors were left outstanding which were larger 
than could be considered satisfactory. We might mention as in- 
teresting in connection with an outstanding error in the Paris — 
Greenwich longitude that, as an eiperiment, two telescopes were 
set up on the same meridian at Dehra Dun, within a few feet of 
one another, and the whole procedure was gone through of 
measuring their difference of longitude, which should have been 
o*-oo, hut the result came out o'-ig. The cauaes of these errors 
being sought, a fault in one of the tf^lescopes was remedied, the 
cylindrical Y's were replaced by V-shaped ones, the instruments 
were overhaided and examined, and every precaution that care and 
experiment could suggest was taken. It was not until a late stage 
that the source of error was found in imperfect collimation, due to 
the faidty nature of the collimator object-glasses, which gave incon- 
Bietent errors, according as the collimators were placed so that the 
whole or part of the objectives were brought into use. The 
observations themselves gave means oE correcting this error, a 
means of recomputation was evolved, and "the final results in 
this volume are given to the world in full confidence that theip 
accuracy is probably as high as is possible of attainment with 
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modem instruments." The details of operations may be sketched 
as follows : — The same stars, four groups of four on each night, 
were obperved at both stations, the transits being recorded simul- 
taneously on both chronographs, the difference of recorded times 
after correcting for instrumental errors and personal equation 
therefore giving the longitude affected only by time of transmission 
on the telegraph-line. CoUimation was determined by two colli- 
mators, north and south of the transit pier, the cube of the telescope 
being pierced to allow of observation of one collimator by the other. 
Level was found by observation of the nadir, ahd Colonel Strahan 
points out the great advantage of using a trough for the mercury 
whose bottom is made of copper amalgamated with mercury. 
Azimuth error was found by observation of close circum polar stars, 
except in a particular case at Dehra Dun, w^here a distant mark 
was set up on the meridian capable of being illuminated at night. 
In some of the early determinations the telescopes were reversed 
on their pivots in the middle of a night/s observations, but " sub- 
sequently it was decided that reversal more than counterbalanced 
the advantages aimed at," and in subsequent determinations the 
telescopes were not reversed during a night's work, but three 
nights of a series were observed with " Illuminated pivot east," 
the other three with *' Illuminated pivot west." 

Observers at the ends of an arc were not interchanged, except 
in one case for experiment. Difference of personal equation was 
determined at intervals by direct comparison, the two observers 
observing the same star at the same transit, one over the first half 
of the wires of the reticule, the other over the remainder. Inter- 
change of observers, in the usual sense, is probably of no import 
in a network of this kind, where the final discussion of arcs 
would probably eliminate any undetermined absolute personal 
errors. 

The final discussion, in which assumed errors of the 55 measured 
arcs are used as unknowns in a series of equations formed with 
circuit errors as constants, gives satisfactorily small values of these 
errors — three lie between o''*040 and o*-o45, six between o''o3oand 
o*'04o, and the rest are smaller. The comparison between geo- 
detic and astronomical values of the arcs gives some differences 
which, at first sight, look surpnsingly large ; but the next chapter 
on local attraction, which discusses these differences, shows that 
they result from considerable zenith deflections at some of the 
stations, and gives a value of the Earth's equatorial radius in 
closer accordance with Col. Clarke's value than that hitherto 
adopted, and also provides some evidence in favour of Col. Clarke's 
theory that the Earth's equator is an ellipse of small eccentricity. 

There is an interesting paragraph on the time of transmission of 
the signal along the telegraph-wire. As there was considerable 
range in the length of the different lines of wire used, it was 
possible to form equations and determine a formula for time of 
transmission. 
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• Col. 8trahan finds : — 
(i) If the time of transmission be a function of the length <rf 
time to the second power, 

Time=o'-o23-|-o*oo537 xZ+ 0**00047 xl^. 
(2) If it be a function to the first power only, 

Time =o**oo7 + 0^*01129 xZ. 
The unit of I being 100 miles. 

In these formulas the first term on the right-hand side is taken 
as the " armature " time. Both agree w^ell with the actual facts, 
but they give larger values than those obtained in previous investi- 
gations, and we believe larger than those found in recent longitude 
operations from Greenwich. A formula adopted by German geo- 
desists is 

^=0*00129 Z+'oooo8Z*. 



Principia Nova Astbonomica *. — There is no doubt but that 
Dr. Pratt intends his work to be taken seriously, the paper, 
diagrams, printing, and binding are befitting a magnum opus, a 
classic work to last through time : and assuming Dr. Pratt's 
serious intent we try to conceive his reason for thinking that the 
A^'orld will give up the present accepted theory of cosmogony to 
accept Dr. Pratt's, which he here lays before us. 

The first article of Dr. Pratt's faith, and about which he seems 
to think that he is at issue with astronomers, is that the Sun 
xnoves in an orbit. We fancy that no one denies that the Sun 
may so move, but that there is not at present sufficient evidence 
iwcumulated from observation to decide the fact. Dr. Pratt, 
«uperior to observational evidence, says : "When the discovery 
was made that the Sun rotates on its axis while advancing in 
the heavens, the fact that it revolves in an orbit ought to have been 
recognized, for axial rotation necessarily causes the path of an 
advancing body to be curvilinear. The orbital motion of the Sun 
is thus virtually demonstrated." This method of assumption is 
typical of the book; after assuming the revolution of our Sun 
about a body called the "Equatorial" Sun in a period of i8-6 
years, this period being adopted to account for nutation, we are 
asked to accept another Sun called the " Polar," about which the 
Equatorial revolves in a period of 25,800 years, to account for 
precession, and then beyond this another called the '* Central " 
Sun, towards which the Earth's axis is continually directed and 
about which the Polar Sun revolves. At this point we were 
preparing Lo expect another Sun for the Central to revolve round, 
and another, and another, the only limit we could anticipate was 
that the names to be ascribed to them would not hold out — but no, 
on page 62 Dr. Pratt stays his creative hand, And says : " Is 
the Central Sun moving in space ? Possibly. Indications in this 
regard are absolutely wanting." We wonder at his fbtbearance ! 

* * Principia Nova Astronomica ' by Henry Pratt, M.D, Williams and 
Norgate: London, 1894. 
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We have not space to attempt to controvert the author's en 
He i^reea with aomo other persons in thinking that the M( 
doea not rotate on its axis, and also he ie of opinion that 
Etirth's polar diameter is longer than the equatorial, whii'h he 
thinks is proved by fhe fact that a degree of latitude is longer at 
the poles than at the equator, an opinion which argues that 
Dr. Pratt's knowledge of geometry is somewhat superficial. But 
in the hope that this may meet the eye of some one ahout to writ« 
a similar book, we may point out that it is lost labour to elaborate a 
theory to replace an accepted one, unless it will satisfy the observed 
facts with mori. accuracy than the accepted theory. And this 
Dr. Pratt has not attempted to show. 

Wb have received from Messrs. Philip and Son a little pamphlet 
of 2/ pages dedicated to the members of a Working Men's Col- 
lege, givuig a short history and a vocabulary of our science. The 
history is just a brief chronological record, andwoiddbefound useful 
for reference by those who have a difficulty in remembering dates. 
We notice one little inaccuracy. Maskelyne is called thu fourlh 
Astronomer Boyal ; the author has forgotten Biisa. We might 
protest against Vulcan beiug put in a list with the planets, 
although with a ? afiixed, a,s likely in a hook of this kind to cause 
misconception. This work is sold for sixpence, and is quite worth 
that smalt sum. 



Comet Sotks. — The following orbit has been published of 
Denning's New Cornet^ 1894 a. It is by Prof. Krueger. 
T=i894 Feb. 13-1134 Berlin M.T. 



(2° 6-^1' -6 I 

'S 5° 55 ■! M 

6 31 29 -sj 



!i47 
The small inclination suggests periodicity, and on examining' 
the catalogue of comets it was found that the (only roughly 
known) elements of the comets of 1231 and 1746 (Eindermann's) 
show some resemblance to the above. They are given below, tba 
computers being Pingre and Hind respectively. 
T=ia3i Jan. 30* f 22™ Paris M.T. 1746 Feb. 15*0 G.M.T. 

«■ 134° 48' (40'^ o' 

a..-- 13 30 



i 



AU the above apparitions could be explained by a period of 
between 73 and 74 years. If the identity be established the comet 
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iDust have greatly declined in brilliancy since 1746, when it 
appeared as bright as a second magnitude star. 

TJnfortuDately the brightness is now rapidly declining, but it is 
to be hoped that observations will be possible for a sufficiently 
long period to settle the question of identity. The following is an 
ephemeris for Berlin midnight. 





R.A. 


N. Decl. 




RA. 


N. Decl. 




h m 8 


i 




h m 8 


/ 


April 26. . 


II 18 28 


17 2 


May 8.. 


II 40 14 


12 33 


30.. 


26 5 


15 27 


12. . 


46 53 


II 12 


May 4.. 


33 18 


13 58 


16. . 


53 19 


9 55 



The brightness on April 26 is | and on May 16 ^ of that at 
discovery. 

The following sweeping ephemeris of Tempel's Comet (1873 U.) 
is by M. Schulhof : — 



May 





E.A 


S. Decl. 




h m 8 


/ 


3.- 


23 27 50 


5 55 


II. . 


23 53 39 


4 20 


19.. 


18 39 


2 50 


27.. 


42 47 


I 23 



June 





RA. 


Decl. 




h m 8 


1 


4.. 


I 5 58 


4S. 


12. . 


I 28 8 


I 6N. 


20. . 


I 49 19 


2 6N. 



There is a probable error of some 4"* in E.A. and 10' in N.P.D. 
The comet is much more favourably placed for observers in the 
southern hemisphere than in Europe. 

A comet was discovered by Mr. Gale of Sydney, its position at 
II A.M. on April 3 being 2^ 30" 48', S. Decl. 55° 35'; motion 
easterly. It is described as round, bright, with condensation. 
Prom observations at the Cape Observatory on April 11, 12, and 
13, Prof. Kreutz has deduced the following elements and 
ephemeris (for Berlin midnight) : — 

T=i894 April 13-8558 Berlin M.T. 
w . . . . 324° i7'*9o" 
ft .. 206 8*59 ^1894*0. 

i 87 24-39] 

logq.. 9*99370- 





R.A. 


Deel. 




RA. N.Deol. 


May 3 . . 

7.. 
II. . 


h m 8 
8 ,16 20 

8 56 II 

9 27 56 


J 
7 42 S. 
6 41 N. 
17 24 N. 


May 15.. 
19. . 


h m 8 , 

9 53 27 24 SO 

10 14 8 30 48 



Prom this it will be seen that the comet will be well placed in 
May for European observers. The brightness is at a maximum on 
April 29, being then six times that at discovery; on May 15 it is 
about twice that at discovery. 

In Ast. Nach. 3218 Dr. Cohn investigates the orbit of Comet 
1885 y. (Brooks) ; the observations cover a period of two months 
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from 1885, Dec. 28, to t886, March i. The following is his 
final orbit : — 

T=i885 Nov. 25-547149 Berlin M.T. 

<*'•... 35° 37' 2o"-53 1 

ft.... 262 12 2 '97 V i886'o. 
i , . , . 42 26 32 "30 J 
log$.. 0-0332745 

No decided deviation from a parabola is indicated. 

The following; cometary orbits are investigated in the ** Publica- 
tions of the Kiel Observatory,' No. IX. : — 

No. I. Definitive orbit of Comet 1891 I. by Prof. Lamp. This 
comet was discovered almost simultaneously in March- 189 1 by 
Prof. Barnard and Mr. Denning. It quickly ran south, and could 
only be observed for a fortnight in Europe before it was lost in 
the sunlight. But after perihelion passage a valuable series of 
observations was secured by Mr. Tebbutt at Windsor, N.S. W., and 
also at the Capetown and Cordoba Observatories. It was last seen 
on July 9 at Cordoba, being then on the extreme limits of visibility. 
Over 100 observations are available, but to several no weight is 
given, either owing to unfavourable conditions noted by the 
observers or to large outstanding errors. The following is the 
final (paraboHc) orbit : — 

T=i89i April 27*558209 Berlin M.T. 
01 .... 178" 45' 2o"*72 1 
ft . . . 193 56 2 -90 V 1891*0. 
i 120 31 29 '88 J 

log !Z • • 9'5997697- 

Perturbations by Jupiter, the Earth, and Venus are taken into 
account. 

No. 2. Definitive orbit of Comet T873 V. by Prof. Kreutz. This 
comet was discovered by M. Paul Henry at Paris, Aug. 23, 1873. 
Numerous observations were secured up till Sept. 16, after which 
it was lost in the surdight. It was again seen at Pola on Nov. 28 
and Dee. 17, but the observation on the latter day was too rough 
to be employed. The perturbations by the Earth, Jupiter, and 
jSaturn are computed and applied. The observations give evidence 
of large systematic errors of some observers, a point which has 
often been noticed before, and which is not at all surprising 
considering the complicated structure and irregular shape of many 
comets. The following is the final parabolic orbit : — 

T = i873 Oct. 1-8003804 Berlin M.T. 

w 233° 45' 4"-38 ] 

a 176 43 25 -22 > 1873-0. 

% .... 121 28 53 -00 

log9- 9'5^S264o 

The most probable ellipse has a period of 53,919 years. 



i ^. 
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Dr. Bactlund has publiehed two valuable memoirs on Eucke's 
Comet, the first wmtainiiig tables for computing the eccentric 
unomalj anil the ntdiiis vector of the comet, ami the second being 
an esamiuation of its perturbations by Venus, the Earth, Mars, 
Jupiter, and Satnrn, between 1871 nnd 1891. They form 
Vol. Eisi'iii. No. 8, and Vol. :(li. No. 3, of the ' Memoirs of the 
St, Petersburg Academy of Science.' 

In Ast. Nach, 3223 Dr. Vogel notea, with regard to the article 
by Prof. Kayser recently referred to in these columns, that he 
himself has pointed out the efPect of a wide slit on a banded 
spectrum when the light maximum is at one end of the band, so 
long ago as iSSi, in an article on the bright comet of that year. 
While admittiug its applicability in many cases, he considers that 
his other explanation, viz. that comet spectra are a mixture of 
the hydrocarbon and carbon monoside spectra, is still required to 
explain some anomalies. 

Comet Holmes was in opposition in Januarj' last, and a careful 
search was made at Washington, both in December and January, 
with a lo-inch refractor, but without success ; the possibility was 
recognized of its appearing as an asteroid without a nebulous 
envelope, but nothing of the kind could be detected. 

The Enssiau Astrouomica! Society are undertaking the calcula- 
tion of the true path of Halley's Comet in order to predict the 
drcumstauces of the nest return, which is due in about sUteen 
years. Should any of our renders know of any unpublished 
observations of this comet they are requested to communicate 
them. A. C. D. C. 

Obseetationb op JrriTBii's Satellites. — It will be remembered 
that at the jieginning of last year Prof. AV. 11. Pickering published 
some papers giving his observations of Jupiter's satellites, at Aro- 
quipa, with a telescope having an abjective of 13 inches diameter, 
which bad led him to believe that the discs of these bodies were 
not circular but of ellfptical shape. Since bis return to the Lick 
Observatory, Prof. E. E. Barnard, with Mr. Burnham, has been 
observing these satellites iiith the 36-incli. with the view of veri- 
fying, if possible. Prof. Pickering's conclusions. He publishes his 
observations in ' Astronomy and Astro-Physica' for April, and on all 
of the 14 nights on which he observed be could not see the discs 
other than circular. He agrees that the satellites, when in transit, 
may appear distorted owing to surface-markings which are indis- 
tingoisbable from the body of the planet, and describes appearances 
seen by him on different nights where this fact was obvious. Prof. 
Barnard also adds observations negativing the siipposfid trans- 
parency of the limb of Jupiter. He sajs: "I think it is high 
time that astronomers reject the idea that the satellites of Jupiter 
a through his limb at occultation. When the seeing ia 

d there is a spurious limb to Jupiter that might well give the 
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appearance of transparency at the occultation of a satellite. But 
under first-class conditions the limb of Jupiter is perfectly opaque. 
It is quibbling and begging the question altogether to say that 
the phenomenon of transparency may be a rare one, and so have 
escaped my observation. Has any one said yet that the Moon was 
transparent when a star has been seen projected on it when it 
ought to have been behind " ? 

Fob the following ingenious graphical method of solving a 
spherical triangle we are indebted to M. E. Eadau, of the Paris 
Observatory, who published it in the * Bulletin Astronomique * for 
February last. 

Using the usual notation for a triangle, if the Cartesian co- 
ordinates of three points are respectively i,cos (a-4-6) ; — i, 
cos (a—ft) ; and cos c, — cos C, these three points lie on a straight 
line, because the ordinary formula for a spherical triangle 

cos c= cos a cos 6 + sin a sin h cos C 

is easily transformed to 

cos a + 6 — cos a—h _ cos a -f 6 — cos c 
I— (— i) I— (— cosC) 

So that if a square be formed with its edges graduated according 
to the cosine law from o° to i8o% the origin of coordinates being 
at the centre of the square, this point representing the 90 degree 
mark on both the horizontal and vertical axes, then a, 6, and C 
being given, if a straight line be drawn from the points marked 
a-\-h a—h on the two vertical scales, and the point on this line 
whose ordinate is — C be noted, the abscissa of this point will 
give c. Similarly the line joining the points marked A+B, A — B 
on the horizontal sides of the square will pass through the point 
— C, c. And since the sine of an angle may obviously be read off 
the scales as easily as the cosine, having got a, 6, c, and C, and 
using the formulae 

sin a sin h __ sin c 

sin A sin B sin C ' 

the angles A and B can be found by drawing lines through 
90 — a, 90 — 6, parallel to the line joining 90 — c to 90 — C. 

Practically the objection to an abacus of this kind is its size, 
which becomes unwieldy if it is to be large to give results of a 
moderate degree of accuracy ; if the side of the square be as large 
as 3 feet, the ten degrees at either end of the s(»le would be re- 
presented by a length a little more than a quarter of an inch. 
The first purpose which occurs to us to which this calculating 
machine could be put is the computation or perhaps the checking 
of the computations of the latitude of Sun-spots from their 
measured polar coordinates. In this case there would be this 
advantage, that the quantity c which is sought would always be at 
a part of the scale of large dimensions, when the reading to tenths 
of a degree would be comparatively easy. 
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pBOP. ScHAEBEKr.E has followed up his mecbanical theories of 
the corona and of comets by a mechanical theory which he pnr- 
ports to he an explanation of the formation, motion, and periodicity 
of Sun-spots. He publishes this in ' Astronomy and Astro-rhyBics ' 
for April, and in the hope of finding a c\\ie to the solution oE one 
of the most interesting problems now before the astronomical 
world, we have read this with some care and trust we are not 
missing the point of Prof. Schaeherle's theory in the following brief 
criticism. 

Prof. Schaeherle begins by telling us that in a non-rotating 
incandescent liquid there would be ascending and descending 
currents, and that at any given imtftnt t/ic temperature, densiti/, and 
radial velocity at ike surface of amy given spherical shell Miilhin the 
body will be the same at every 'point of the shell. We are unable to 
eee bow all the matter at the surface of a shell could be moving 
either inwards or outwards at the same time. 

Then follow some tubles of sin 9 cos d and cos^fl tor different 
values of 6, which are (we suppoao) connected with the fact that 
a particle on a sphere in latitiide 8 has an acceleration varying as 
cos towards the asis, and by resolution this gives acceleration 
proportional to cos'fl radially and sin fl cos 9 tangentiaUy. And by 
help of these relative velocities of adjacent zonal elements Prof. 
Schaeberle considers what would happen if a spherical mass of 
fluid at rest were set (by some means or other) moving about an 
axis. He deduces certain laws about zonal waves, overlooking the 
certain fact that the form would become spheroidal. As he here 
says nothing about the effects of cooling, there is no reason at all 
why the mass should not merely take a spheroidal form by the 
particles flowing towards the Equator. 

But having thus evolved a system of " zonal waves " Prof, 
Schaeberie says: — ^" Applying this new principle of zonal-wave 
motions to the theory of our Sun, a very simple explanation of 
the hitherto puzzling phenomena of the periodicity and motions of 
the solar disturbances is obtained." We have looked in vain 
through the rest of the article for any figures or statements 
which are at all consiBlent with observed solar phenomena, and we 
find nothing except such general statements us " the general 
flow towards the Equator wiU for a tiuie be retarded in latitudes 
greater than that of the nonal crest, and accelerated for lower 
latitudea"; and "the interval of lime between two successive 
similar phases in a given zone «'iU depend upon the fluidity of the 
mass and the velocity of rotation, For a mean surface velocity 
of three miles per hour (towards the Equator) the periodic time will 
be about eleven years in the case of a body as large as the Bun." 

We confess a dislike to Prof, Schaeherle's aii'y way of treating 
mechanical problems. A good deal has been written on the vibra- 
tions of rotating masses of fluid. The subject is a very difficult 
one and has received tlie attention of M. Poincarc, Mr. G. H. 
Darwin, Mr. Lamb, and others, and we are bound to say wo 
should refer to their papers rather than to Prof. Schaeberie " for 
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laws based on purely mechanical principles which are probably 
true throughout the whole Universe." There may be zonal waves 
on the Sun, but Prof. Schaeberle's paper does not convince us of 
their existence ; and there may be other kinds ol: waves, and 
Prof. Schaeberle's* paper does not convince of their non-existence. 

P. W. D. 

We learn from * Ciel et Terre ' for March that observations of 
atmospheric electricity were made last year during a period of 
six months (ist May to the 2nd November), near the summit of 
the Eiffel Tower, at the height of 285 metres (935 feet) above the 
surface of the ground, and registered photographically by means 
of a Richard self-recording instrument. A comparison of the 
curves obtained during this period on the tower with those 
recorded at the Bureau Central Meteorologique, Parc-St.-Maur, 
shows a simplification of the diurnal curve, the double wave 
usually met with in the records made on or near the surface o 
the . earth giving way at the elevated station to a curve with ^ 
single inflexion, the maximum being attained at night and the 
minimum in the morning. 

De. Gill announces the discovery of a variable star of short 
period in the constellation Vela. The star is given as No. 13052 
in the Cordoba General Catalogue, E.A. 9'' 28" 3o*-6, Dec. —44° 
39' 19" (1875). Measures of its photographic image give aperiod 
of 5^ 22" 19*4:6™. The brightness varying from 9-3 to 77. 

We hear that Messrs. Philips & Son are about to publish a map 
of the Moon, prepared by Mr. Gwyn Elger. This map, which 
will show our satellite with a disc of 18 inches diameter, is to be a 
copper-plate engraving, and will be accompanied by letterpress 
descriptive of the principal formations. No doubt many of our 
readers will be glad to secure a copy of this work from the hands 
of our great English selenographer. 

With reference to an article by Prof. W. H. Pickering on p. 173, 
it is announced that an expedition to some station in Arizona is 
being organized for the purpose of observing Mars at the favour- 
able opposition next summer. The cost of the expedition is to be 
defrayed by a private astronomer of Boston. 

Meteoeological Observations taken during the Tear 1892 
AT THE Koyal Alfred OBSERVATORY, MAURITIUS. — The Annual 
Volume of this Observatory has just been issued. It consists of a 
closely- printed Blue Book of 123 pages, and contains a large mass 
of tabular matter giving detailed information with regard to the 
climatic conditions of the colony, with a completeness which has 
marked the work of this Observatory for many years. 

Visitation Day at Greenwich will be on June 2 this year. The 
dinner after the Meeting will take place, as in recent years, at ther 
Criterion, Piccadilly Circus. 

An announcement circulated on April 9, to the effect that a 
bright comet had been discovered in Draco, was unfounded. 
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E, W, JiAtTNDEB. 

Mr, Maunder read the Miautes o£ the last Meeting, which 
were oonflrmed. 

Mr. Maunder. 7 1 presptita hare heen received since the last 
Meeting, none of them calling for any special notice, except a 
series of lantera-slidua from the Sydney Obaervatory, presented 
by Mr. H. C. Enssell. 

Prof. Tamer then read an abstract of a paper by Dr. GUI, 
■which was announced at the lu.-!t Meeting hut not read, owing to 
the pressure of other papers. After giving some a(«ou[it of his 
heliometer ohaervations of the minor planets Victoria and Sappho, 
and the value of the solar parallax S"-799+o"'oo5 deduced there- 
from, Dr. Gill Buggeatfld that a Congress of Aslronouiers should 
be held in 1 896 for the purpose of co-operation in improving obser- 
vatioiiB in certain fundamental particulars, which he detailed. 
Prof. Turner stated that these suggestions were under the con- 
sideration of the CounciL 

Capl. Nohh. It seeraa to me there is one weak point about this 
method of determining the sobr parallax. Thera is no doubt it 
is very much easier to measure the distance o£ a planetoid, which 
is audiBtinguIshable from a iixed star, from an actual star, than it 
ia to measure the distance of the centre, or in practice the limb, of 
A planet like Mars from one. Therefore this method o£ obtniuing 
parallax would be superior to that in that sense. Bnl the orbits 
ought to be uncommonly well known, and they should be prefer- 
ikbJy circular, in order that we may know precisely the position of 
^la planet relatively to the Earth at the time of observation. I 
Garget (he exact eccentricity of the orbits of Victoria and tjappho, 
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but I belieye it, in each case, to be considerable. Unless one does 
know exactly the position of the planet itself you may measure its 
distance from a fixed star as exactly as you please, and you will 
only get an approximate parallax in the end. That seems to me 
the matter of doubt about any absolute parallax obtained in this 
manner. 

Mr, Stone, The smallness of the residual errors is a sufficient 
proof of the very great accuracy with which the distances between 
these small planets and the stars have been fixed by the heliometers 
in these observations. But the direct effects of small errors in the 
solar parallax on these measured distances is but small. And I 
can hardly regard the probable errors of the resulting values in 
the solar parallax as fairly representing the real errors of such 
determinations. In all these cases we have not only to determine 
from observation the ratio of the equatorial radius on the Earth 
to the " unit distance," but also the ratio of the mean distance of 
the planet from the Sun to the " unit distance." And I can 
hardly share the sanguine views of Dr. Grill that the laiter's ratio 
is fixed, in these cases, without sensible errors. In fact I believe 
this is not possible until the theory of the planet's motion has 
been brought to a state of sensible accuracy. And this can 
hardly be the case with these asteroids, even if it is true, which I 
doubt, for the planets which have been much longer under regular 
observation. It is, however, to»my mind, satisfactory to find that' 
in all the best recent determinations the values of the solar 
parallax are confined within some such limits as S^'So and 8"*88. 
For the reasons given I lean to the adoption of the mean result 
from several different methods rather than to that obtained by a 
single method, however small the residual errors may appear. 

Mr^ Knohel, The results Dr. Gill has obtained I think are 
very remarkable indeed. I understood from the paper that this 
is a refinement upon his previous determination of the solar 
parallax ♦. With regard to the proposition Dr. Grill has made for 
an International Conference to consider more exact methods of 
astronomical observation, that is a point on which it would be 
premature to express an opinion at the present moment ; it is one 
which must be considered very carefully indeed before arriving at a 
conclusion. There is doubtless a great deal to be said in favour 

* Dr. Gill writes me : " The labour has been immense. It has turned oat- 
that the observations are more exact than Le Verrier's Solar Tables, so much so 
tiiat new solar phases have had to be computed by special perturbations and 
osculating elements employing 8-figure logs, and similarly the planet's helio- 
centric ephemeris, and all the work of the geocentric ephemeris carried out 
with S-figure logs, the lunar perturbation of the Earth and its effect on the 
geocentric place of the planet being computed for each day. Then all the 
interpolations have had to be done over again, and all the tabular distanoes 
and position-angles recomputed. But the result is that the residual errors are 
diminished by one half. The mass of the Moon comes out with great exactnesa 

r^— ; a result which will most materially affect the whole system of our 

^tronomical oon8tant8."r-E. B. K. . 
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istronomers meeting together and conferring as to aietboils oE 
obi!ervatioi) ; at tlie same time there is also a question as to 
whether much miiy result from Bucb a couference. However, tho 
Imper seems to me full of siiggestiona and full of matter whicli we 
should carefully eonaider before milking up our minds to any 
definite conclusion. I tbiuk it ia an eitremelj valuable paper in 
its snggestiveuess as welt as iu the remarkable facts arrived at 
from the very great number of observations made to obtain this 
Talue for tbe solar pai'ullaic. 

Df. Inaac R-iherts then exhibited on the screen a photo^aph of 
the Nebula M 78 and ^ IV. 36 Orioiiis. It was taken with a. 
lo-jueh reflector on Jan. 28, 1894, wjlh an exposure of the plate 
durinp; 3 houn<. Tbe nebulat are numbers 2068 and 2071 in the 
New General Catalogue, and 1367 and 1270 in the General Catfi- 
bgiie, Both nebulte were described by Herschel in thy ' Philo- 
logical Transactions of the Eoyal Society ' for 1833. 

The photograph showed that the central part of the nebula vrna 
Ike a dense cloud with a well-deliued margin on the north pre- 
tdiDg side, and the three stars referred to by Herschel werj 
hown involved in the nebulosity. The nebula ^ IV, 34 had a 
tellar nucleus with a fainb companion star close to it on the south 
Biile, and this double stellar nucleus was surrounded by etreaky 
Clond'Iike nebulosity. There were indications that the two nebula 
e connected together with very faint nebulosity ; but there was 
no spiral form, as suggested by Lord Uosse, visible in either ot them. 

The aky was remarkably devoid of stars within half a degree of 
the nebula, but beyond that distance, both preceding and following, 
the stars were crowded on the plate. 

Photograph M 74 Piacium was taken with exposure of ^^ 40"' with 
the ao-inch reflector on Dec. 9, 1893. The nebula is No. 628 in 
the New General Catalogue and 372 in the General Catalogue. 
Quoted by Herschel and Lord Rosse. The photograph showed the 
nebula t<i be a very perfect spiral, with a 15-mag. star close to it 
4u the south side. The convolutions of the spiral were studded 
with many stars and star4ike condensation, and on the north 
preceding side there was a partial inversion of one of tbe convo- 
^tiona, which conveyed the idea of some disturbing eauae having 
interfered with its regular formation. The photograph could not 
ibe adequately described ; it must be examined before it could bo 
^preciated. 

Mr. Knobel, I should like to ask Dr. Koherts if the star with 
A Caint companion in the nebula M 78 is the double star disco vei-ed 
hy Buroham ? 

J)r. Hoberit. I am not sure about it, but be ought to have been 
Rble to see it. 

itr. Knobet. I am surprised that in that nebula two more stara 
Sealiown. Wilhregard tolhe tluster M 74 1 have a drawing here* 

^^ * The draiving wn banded to the FreBideut. 
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of this nebula which I made some 22 years ago, and upon which 
I bestowed many nights' observation in order to determine the 
relative magnitude of the stars. They do not accord in magnitude 
with those on the photograph. The relative magnitudes of th6 
stars were delineated with as much accuracy as several nights' 
observations would produce. I assume that the long exposure 
of the photograph may have tended to equalize the magnitudes. 

Col, Herschel, Does that refer to one or two stars only ? 

Mr, Knohel, It refers to several of the stars. In the photo- 
graph so many stars are about the same magnitude, but in the 
drawing many differences are shown. 

Col, Herschel, Would it not be worth while to estimate the 
magnitude of the stars on your drawing and put it in a form for 
direct comparison, star by star? 

Mr, Knohel, The drawing is a chalk one, and will not photo- 
graph. 

The President, The positions are exactly similar, but the mag- 
nitudes are very different. 

Col, Herschel, My reason for asking that is that I have so 
frequently found, on comparing the existing state of any field 
with a chart of former times, that the magnitudes seem very 
greatly different. 

Dr, Johnstone Stoney, I think we must always make some 
allowance for the difference of the apparent magnitudes of stars 
in a photograph and in an eye observation. I was much interested 
in the dark lines that are shown on the photograph near the nebula, 
and especially from the circumstance that they occur in the con- 
stellation of Orion, for I recollect remarkable instances of dark 
lines and spaces being observed by eye observations in other 
nebulfiB in that constellation. The most conspicuous was in the 
nebula which surrounded the double slar i Orionis, according to 
observations made about 1850 with Lord Rosse's 6-foot reflector. 
With respect to the form of the nebula M 78, as noticed in Lord 
Rosse's observations, I think it easy to see how the appearance 
may have presented itself. When the photograph was on the 
screen I partially closed my eyes, and it did then seem to present 
a spiral form. Dr. Roberts's photograph seems almost with 
certainty to imply that the whole general field of view contains 
nebulosity, and that there are only small gaps which are free from 
it. Similar dark spaces have also been seen in connection with 
the central parts of the great nebula in Orion, especially one 
forming what has been called the mouth of the fish ; moreover 
eye observations with Lord Rosse's great telescope gave^ me the 
impression that faint nebulosity extended over an .immense area 
and connected all the nebulae iu the constellation of Orion. It is 
remarkable that the dark spaces in this nebulosity seem alwavs to 
be met with close to those denser wisps which are usually regarded 
as distinct nebulsB, and especially when we bear in mind what an 
immensely long tube must exist in the direction of the line o£ 
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eight through the nebuloaifj to produce the appearance of a dark 
apuce. 

Prof. Tiiraer, I have not heard it remarked to-night that thia 
^ark space and wisp of nebula has a distinct resemblance to the 
picture Dr. Sobert« has taken oi the Andromeda nebula and the 
ttatelhte thrown off from it. 

-flp. Boberte. With regard to the spiral nebula, I never adopt 
the word "spiral" unless it is clearly shown, and in the spiral 
nebulie (several of which have been shown to the Society and 
several I have at home which have not been shown) the spirals are 
8u distinct that there can be no two opiuiona concerning them. 
In this cage I should not like to call the nebula a "apiral" after 
seeing the others. Mr. Uauyard pomta to the stars in the spirals. 
Every one of the spiral nebulie has numerous stars which are all 
or nearly all involved in tlie convolutions. This is on!y one out of 
several examples, but they all have the eame characteristics. The 
spirals are generally perfect, and they are broken up into star-like 
condensations. The reason for this appearance may be suggested 
m two or three different ways, but, 1 do not cotnraifc myself to 
either of them until the evidence is strong and beyond contradiction. 
Ooe of the suggestions is that two streams of meteoric op of 
other material composition might come in contact whilst raoviuf; 
in space from opposite directions, and their margins colliding, with 
the result that friction would cause a spiral motion. Ytiu mav 
take this for what it is worth ; I ilo not put it forward 
dogmatically, but as one of the suggestions. 

The Prtnident. These very escelleot photographs have given us 
very much instruction. We are now getting a, new development 
of meteor-swarms, which will require very careful alteufion. 

A vote of thanks was accorded to Dr. Hoherts. 

The Astronomer R-jyal gave a short resume of a paper by 
Dr. Hei-ntatm Uti^fe, which did not lend itself well to description. 
as it consisted mainly of nnmerical results. Dr. II. Struve had 
been engaged for some time with the 30-inch Pulkowa refractor in 
making observatioos of the satellites of Saturn. In the paper he 
discussed the various meanures of the diameter of Saturn which 
had been made by previous observers, and he added his owji 
measures. Some of them were made by direct measurement with 
the jo-inch refractor, and others were deduced from measures of 
eatelliteB from the two limbs and also observalioas of the ecLpses 
of Mtellites. These observations had been of very much interest, 
because the ecUpses of satellites bad hardly been observed until 
Mcent years. Mr. Marth had computed ephemendes oE satellites 
from which he had predicted eclipses, and these had been observed 
hy Dr.lL Struve, Prof. Toung, and the Kev. A. Freeman. Dr. Stmt e 
wati very much struck with the discordances of the observations 
which he got of the diameter of Satarn with the same instrument 
Uld the same observer. He got di&erences of o"*3 



ister. He had calculated the 



of the diameters mado 
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by different observers with different instruments and with different 
methods of observation, with the heliometer as well as with the 
iilar micrometer, and he found they differed considerably, which 
might be due to irradiation or to the telescope used. Jt was 
remarkable that Dr. Struv6*s own observations should differ inter se 
to such a large amount. 

Mr, /Stone. Is there any law in the differences ? 

The Astronomer Royal, They are different according to the 
satellite which was used in the measures. These measures were 
not made directly from observation of the diameter of Saturn, but 
indirectly for the determination of the distances of the satellites. 

Prof» Turner, This paper is regarded by the author as a sort of 
complimentary contribution to the Society on the occasion of his 
being elected an Associate. 

A vote of thanks was given to Dr. Struve. 

Prof, Turner then exhibited the photographs, sent by Mr. Russell 
from {Sydney, of the region about i) Argus and other steUar fields, 
taken either with the astrographic telescope or with a portrait- 
lens. There was also a remarkable photograph of lightning taken 
on a plate exposed for four minutes, showing many lightniug- 
streaks apparently entering the water in Sydney Harbour. 

Mr, Knohel. The most remarkable thing is that the lightmng 
apparently endures for a long time. 

General Tennant, That lightning is more like what I have seeji 
in India — where you do see it endure — than anything 1 have seen 
elsewhere. It is really lightning. It did not last 4 minutes, but 
it lasted long enough to enable you to trace the form, 

Dr, Spitta, Is that one flash or more ? 

Gen. Tennant, Only one ; at least the flashes are so nearly simul- 
taneous that you can hardly say whether they are merely coincident 
flashes or branches ; but one flash lasts decidedly a considerable 
time. 

Dr, Spitta. But this goes into the water. 

Gen. 'Tennant, 1 never saw a flash over the water, but I have 
seen flashes come down to the ground and I have seen them last. 
Conducting ground is often struck. There was a hill near Madras 
which was often struck and there was a barrack at Jutogh which 
was more than once struck. In Mussoorie there was a Bank house 
which was struck whenever we had any great lightning, and in the 
Madras ease I believe it was traced to a ferruginous soil — a soil 
very strongly impregnated with iron underneath it ; whether that 
is the case or not I will not say, but I am certain that iu certain 
places where there is conductive matter the place was. liable to be 
struck. 

Mr, Manyard. That looks very much as if the flashes proceeded 
from the place where there was a good conductor ; the flashes in 
this case become less bright in the lower part of the field than in 
the upper — appearing, therefore, as if they commenced from the 
lower part. 
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Oen. TennanU I am as certain as I am of anything that I hare 
seen in a short space of time, and that a pen could not make at 
once a note of, that flashes start from below and travel upwaitis as 
. well as from above travelling downwards. 

Capt. Noble. I should like to say that yon need not go to India 
to see lightning come out of the earth. I myself have seen it do 
60 from the top of Crowborough Beacon, the highest point in 
jSusseXy whence, in a very heavy storm, I distinctly saw a flash of 
lightning strike up from the ground to the sky. The late Mr. 
Proctor always denied that it could be seen whether lightning came 
down from the clouds or up from the earth, but if I did not see 
lightning strike up on that occasion I never saw anything in my life. 
Dr. EoberU. The photographs presented by Mr. Bussell are 
interesting; those of them with a short-focus lens cover a 
lai^ area of the sky which appears to be crowded with stars, 
but when we compare the photographs taken with the astro- 
graphic instrument, which has a focal length of 1 1 feet 4 inches, 
with them, the number of stars shown on a selected area is over 
looo, whereas the same area on a photograph taken with the 
portrait-lens shows only 80 stars. We should bear this in mind 
when admiring the number and brilliancy of the star images 
taken with the portrait-lens, that the much less striking picture 
produced by the larger instrument has, nevertheless, twelve times 
the number of stars upon it. It is the close proximity and great 
enlargement of the star discs on the portrait-lens picture that give 
tbe brilliancy to it and make it so interesting to spectators. I 
notice that Mr. Itussell has not adopted the method of backing 
the j^ates. The star discs would be improved if the plates were 
hacked, as the halation circles round the bright stars would be 
Avoided* 

Mr, Maunder. I should like to call the attention of the FeUows 

t^o Mr. Russell's tenth slide. Tuis represents the star-cluster 

3315, about which Mr. Bussell presented a paper read at the 

laat meeting of the Society. The exposure was for 8 boors. It is 

t4>e most brilliant star-cluster in the Southern Hemisphere, and 

Afr. Bossell gave it this long exposure to ascertain if there was any 

nebulosity to be discovered in it like tiiose which hare been di»- 

oovered in the Pleiades and many other stw-gronps. The result 

mbows that it is entirely free from any nebolosity which can be 

detected by an exposure of this length-— a result of con8id»id>le 

importanee when we remember what an immeDse amount of nebu- 

\omtf in unexpected quartera has been revealed of late by long- 

exposuFe phorognphs. 

A Tote of thanks was passed to 3£r. BosselL 

Jfr. F. W. Dymn then gave on the blackboard the methods and 

tesoHs of the w^ undertaken bv himself and 3Ir. W. G. Thackeray, 

given in their paper ^ The E&et of Personality in Obserrations 

of the Snn'a B^ on the determination of the powtion of the 
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Mr, ThacJceray. As Mr. Dyson has explained the theoretical 
side, I might briefly explain the practical bearing of the question. 
It is well known that different observers estimate differently the 
time when a star appears to be bisected by the wires in the telescop<», 
and such differences are called personal equations. In referring all 
Hight Ascensions to the Sun it is tacitly assumed that an observer 
in finding the time of transit of the centre of the Sun (which is 
obtained by taking the mean of the times of transit of the preceding 
and following limb) has exactly the same personal equation in 
estimating the time when either hmb is a tangent to the wire as 
he had in estimating the moment of bisection of the star's image 
by the wire. The purpose of this paper is to show that such an 
assumption is very far from being even approximately true, and that 
the resulting corrections are large, fairly constant for any one 
observer, but liable to great changes whenever the observers are 
changed. The extreme range between two observers is about 
o**2, so that were it to be assumed that one observer were to 
make all the observations of the Sun in one series of years and 
another over another series of years, one would be suddenly 
confronted, when these two observers were changed, with a large 
correction to the equinox of o"-2, which would be intolerable. 
You may say, when you have four or five observers, that the 
mean of such a variation would remain fairly constant, and, 
practically, for a number of years such has been the case, or 
at any rate the variation has not been serious ; but now the 
latest changes in the staff at Greenwich have brought^ together 
observers having large personahties all on one side of the 
previous means, and the disease has reached an acute stage; 
the consequence is when the 5-year catalogue, which is about to 
be published, was under discussion the amount of correction for 
the Equinox came out at + o''043> which, following precedent, ought 
to have been applied, but the Astronomer Royal considered that 
that was too large a correction to make in only a provisional 
catalogue, and thought it best to leave the question for discussion 
when the next general catalogue is made. Apparently there are 
exactly the same sort of differences at Washington as there are at 
Greenwich. The main difficultly then becomes, what is to be the 
standard to which you must refer in order to get an absolute zero 
of Eight Ascension? You must refer to something, and the 
question is what are you going to refer to ? 

The Astronomer Royal. The great point is that hitherto in the 
Greenwich system we have adopted for our zero the mean of 
results as found by a number of regular observers, and we have 
trusted to the means coming out right. There is no more 
certainty of the mean of four observers being right than if we 
had one, and that one was changed from year to year. But therfe 
is more safety in taking a mean. We have, however, here the mean 
of four .observers with a constant personality on one side, and then 
in the course of years four different observers giving a meap on 
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the other side. The moral of this is, 1 think, that w^ want to get 
some Htandard of pefereni>e. We hare got now to sui'h accunn'j 
in the solar tables that the present position is that we have to use 
them to find out the personality of our observers, wiiit-h is s sort 
of putting the cart before the horse. At llreenwiL-h we have a 
personal equation machine, and 1 hope we sh^Il be able to get' that 
to work, because this matter of personality in obsenations of the 
^un has troubled us for some tinte, and I hope we shall be able to 
use this to get an absolute standftrd so that we may connect the 
oWn-ers in loog intervals of years. The difficulty of this investi- 
gation has been to connect the earlier observers with the later ones. 
The only link between them was Mr, Criswick, and the weak point 
in the whole thing is that wo have to atismne that he hns not 
changed his personality. IF I he one observer who forms a 
connecting^lmk .between two periods changes his habit we have a 
difficulty, but by referring to some invariable standard, such as is 
given by the personal equation machine, we get over that trouble. 

flr, jiobertf showed a photograph of Gale's Comet, and pointed 
out that it showed a difiused uucleus and not a stellar one. 
■ Prof. Turnfr. There is a paper here from the Eoyal Observa- 
tory, Greenwich, giving observations of position of the comet ; a 
note by the observer on May 7 states that he saw the nucleus as 
stellar and slightly elongated. 

Mr. CrommeUn. On all nights that the comet has been seen at 
Greenwich after dark the oucIhus has' appeared stellar. These 
observations have been made with a power oE 55 on the Sheep- 
abanks equatorial. 

The following papers were announced : — 

Jo»ep}i QledhiU. "Observations of Phenomena of Jtipiler's 
Satellites at Bermeraide Observatory, in the years iSgzund 1893.'' 

Joaeph GltdMll. " Note on the lied Spot on Jupiter." 

Isaae Raheris. " Photograph of the Nebula M 7S, and ^ IV. 76 
Orionis." 

I»aae BaherU. " Photograph of the Nebula M 74 Piscium.'' 

Prof. Simon Neweomh. " Two Qneslions on Mr. Stodie's proposed 
Correction to the Measure of Time.'' 

F. W. Ihjmnan-lW. (i. Thachtrmt. "The Effect of Personality 
in Observations of the Hun's Bight Ascension on the Determination 
of the Position of the Ecliptic." 

Prof. H. H. Tamer, " On some possible Improvements in 
Meridian and Extra-meridian Observing." 

Soyal Obaervalory, Greenwich. " Observations of Gale's Comet 

(» ■894V' 

Ro^al Ohten/ator^, Greenmeh. " Obaerrations of the Con- 
janction of TJranua and a Libras made with the Transit Cirde." 
J.L.E. Dret/rr. " Note on the Solar Eclipse of 1858."' 
J. L. E. Dreyer, "Note on the Proper Motion of the Star 
LL 38239." 
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A', J. Stont. •' B^ply to Prof. Newcomh's two questions on the 1 
(ii-upoAod (.'orroctioQ to tbe Meaaiire of Time," 

Av. T, K KtjHH. ■■ A HKW variable Star of Type IV." 

M Stiioft. " On the Dimensioos of Saturn's Disc." 



The followiug geutlemen were elected Fellows of the Society :- 
.V^W AttAibaUl Driimmoml, Guards' Club, PbU Mall, S.W. 1 
(iirouuHi^t bv Lord Crawford); S. MaiUand Baird GemmiU, c/o I 
W, Ia. Wilson, 154 ^''' trfioi^^'s Road, Blasgow (proposed by ] 
Ltuil KoU'iu) ; Samuel A. Snunhr, Mji., Matbeniatical Master at \ 
Wolliti^toii Colloge (proposed by H, F. Newall). 

Thf following gentlemen were elected Associates of the ' 
Siwit'ty :— 

H. l^iitMr/, Paris ; A. A. Mkhtlson, Cleveland, U.S. 

'I'ln' following Candidates were proposed for election a:S Fello\ 
of (hi- t<ii'iety :— 

Itfv. Aimt. IMfrt Broww, M.A., LL.D., Mathematieal Master, 
IU'InUiI Omiuiuar iJchool, Camelor, St. John's Boad, Clifton; Rev. 
t'. J. Kilt, M.A.. Whiteladies, Worcester ; ffenrj/ Owen, F.E.G.S., 
K.K.U.S., Koyal Thamas Yacht Club, 7 Albemarle Street, W.; 
f.',-"v/c {'. t'utiifordt Head Mnstor, Eoyal Hospital School, G-reen- 
\\ ii h, N,li, 1 W. llickmtr Riekmera, Sch wares pan ieratrasse 18, 
\'ii'iiuit ; William Stfwart Stewart, Levem House, Barrhead, 

Si'ollKud. 



imiTlSH ASTBONOMICAL ASSOCIATION. 

TuK sixth ordinary Meetingof the BritiBh Astronomical Association 
Iw the uurrent Session was hold at Universitj- College, Gower 
Street, ou Ihe asth ult., Dr. A. M. W. Downing, M.A., F.RA.S., 
lU'MidihLi;, 

Mr. r. F. Diitre. F.R.A.S. (one of the Secretaries), read the 
uiinuteH of thti previous meeting, the names of ten candidates for 
Uivuthei'ahip und six new memters elected by the Council. 

Mvi» Kvorett read letters from Prof. H. Mobn (Director of the 
Uoleorologicfll Institute of Christiania) and Prof. Woeikof 
(luipui'inl University, St. Petersburg) in response to enquiries on 
buiiuHc of tlie Solar Ecli|Jse Committee. The letters contained 
uiLUiU useful information as to the probable weather and atmo- 
hpheriti eonditiona at the various proposed Btotions. 

.Ur, K. W. Mautider remarked that Prof. "WoeikoFs communi- 
t'ltliiui vsus ikot encouraging as regards T^ova Zembla, and seemed 
iy puiul to thw desirahility of not going further than Vadso. Mr. 
iiijjjjoi' had urgi-d the selection of a station on the west coast of 
I\M'^V< ^'"'^ ili>dii, but the letters read were not 
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lliat direction either, aiid oq the whole Vadao eeeiued llie most 
promising locality. 

The PrendiiU remarked tliat at the station auggeated by Mr. 
Ledger (the i«laud of Tre near BodS) the 8un would only have an 
altitude of 5° at totality, so that it was out of the question however 
clear the sky might be. Tbe east roast of iSiberiaand tbeiiorlhern 
island of Japan oEEered special advantages, but he feared that was 
too long a journey for English obaervere. 

Mr. Etlviin Holmai read a paper " Upon Mechanical Means of 
ConvertiDg Hour-angle and Declination into A^imuth and 
Alliludea, and Convewely." Mr. Holmes referred to several 
devices for this object that had been described in the ' English 
Mechanic' in 1892 and 1893, but he thought that they either 
required a multitude of diagrams or were too expensive. He 
«kimed for his own design sufficient accuracy to bring the required 
object into I he field of the finder. 

Oapt, IK NiMe described an ingenious apparatus for the 
solution of spherical triangles eibibited some eighteen years ago 
by Mr. Penrose at Burlington House. 

Miu Everett read a paper by Rev. W. E. "Waugh, F.R.A.S., on 
*' Markings on the Equatorial Zone of Jupiter," and Mr. E. IV', 
Maunder read a note by Miss E. Brown on " A peculiar i'uature 
of the Large Sun-spot of Feb. 1 894," 

Mr. Holmes then read a paper on " Astronomical Drawing," in 
which be pointed out the curious and sometimes extraordiniirv 
discrepaacicB in the drawings of the same object by different 
observers, and he urged the simultaneous drawing of tlie same 
object by as many mejiibers as possible, so as to enable individual 
idiosyncrasies to be eliminated. The paper was followed by a 
lengthy discussion, in which Capt. Noble, Mr. E. W. Maunder, 
^ 'j. Q. M, Seabroke, and Mr. Hardy took part. 

Jlliu Everett read an interim report of the Lunar Section bv 
iha Director (Mr. T. Gwyn Elger, F.K.A.S.), after which, Mr. E. 
tV, Maunder exhibited and explained a number of Ian tern -si ides 
-»f portions of the Milky Way and other stellar fields. '■ Some 
Votes on Mira Ceti," by Lt.-Col. E. E. M&rkwick, F.H.A.S., were 
■«ad, and the President in concluding ittminded the meeting that 
'two comets, both discovered by members of the AMSOciatiou — ^ne 
laj Mr. Denning, and the other by Mr. Gale, — were now observable. 
'^'e hoped that members would pay attention to both these comets. 
The Meeting adjourned at 7 t.u. 



HOTAL METEOROLOGICAL SOCIETY. 

Thb monthly meeting of this Society was held on Wednesday 
evening, Muv i6th, at tbe Institution of Civil Engineers, West- 
auiuster ; Mr. 11. Inwards, P.R.A.S., Preajdeut, in the chair. 
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Mr. W. Ellis, F.E.S., read a paper " On the relative Frequency 
of different Velocities of Wind," in which he discussed the anemor 
meter records of the Greenwich Ohservatorj for the five years 
1 888-1 892, with the view of ascertaining the number of hours 
during which the v\ind blew w^ith each of the different hourly 
velocities experienced during the period. The results of this 
discussion show that the wind blew for the greatest number of 
hours with the velocities of 10 and 11 miles. 

Mr. W. Marriott, F.E.Met.Soc, gave an account of a series of 
observations on the " Audibility of * Big Ben ' at West Norwood,'* 
which he had carried on for a period of five years. The Clock 
Tower at Westminster is 5^ miles distant from the point of obser- 
vation in a north-by-west direction. The large bell " Big Ben " 
was designed by Lord Grimthorpe, and was cast in 1858 ; its 
weight is about 14 tons. It is 9 ft. 5 J in. in diameter, and. 9I in. 
in thickness, its tone being E. The observations were 976 in 
number, and were made at the hours 9 a.m. and 9 p.m. The bell 
could be heard more frequently in the evening than in the morning, 
and on Sundays it was more frequently audible than on week-days. 
The direction of the wind most favourable for hearing 'Big Ben' 
was between west and north. The observations were also dis- 
cussed in relation to temperature, moisture, cloud, and barometric 
pressure. 

A paper by Mr. A. W. Moore was also read on *' Earth 
Temperatures at Cronkbourne, Isle of Man, 1 880-1 889/' 



Fireball of 1894 April 22. 

In broad daylight, at 7** 36", on Sunday evening, April 22, one 
of those fine, slow-moving meteors which often appear in the 
evening hours, and are directed from radiants in the western half 
of the sky, was seen by many persons. Nearly all the observations 
come from London and that district, where the fireball descended 
in a nearly vertical path to the S.E. horizon, varying in its diameter 
and its light as it fell. Very few of the stars had come out at the 
time, so that the course of the object could not be very accurately 
fixed in the absence of suitable sky-marks. Descriptions of its 
appearance come from Horsham (Sussex), Bamsgate and Gravesend 
( Kent), Chelmsford (Essex), Knebworth (Herts), Kenley, Eedhill, 
Guildford, Chiddingfold, and Haslercere (Surrey), Warminster 
(Wilts), London, Bristol, Southampton, and other places, but 
the meteor was not favourably placed for general observation over 
the country. Its real path lay over the Strait of Dover, so that 
observers in the S.E. counties and in the north of France would 
have the best view of the apparition. Some of the accounts are 
not sufficiently definite to be useful and a few of the others are not 
consistent when compared together ; it is therefore only feasible to 
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deduce the real path in a rouglily approiimate wanner. Before 
giving the results, such as they are, it may, however, be interesting 
to quote from a few of the recorded descriptions ; — 

Kmley, Surrey. — " Oil Sunday evening, April 22, at 7'' 36"', a 
very large fireball was seen here, and the point of diaappeiirance 
was unusually well ascertained. This was in azimuth 44^ 30' E. 
«E S. and altitude 5° 45'. The meteor moved ratber slowlv, and 
the nucleus was of an intense bluish'white colour surrounded with 
a yellow or reddish coma ; it broke into two pieces before dis- 
appearing. The direction of flight waa rather uncertain, aa only 
the end part waa seen, but it appeared to two other observers to 
fall vertically do^'n," — J. EvEnsRBD, 

Snebworth, Htrii. — April 2z, 7" 35". "Large meteor started 
about halfway between a and /3 Leonia and moved down in a 
slightly curvetl path between Crater and Corvus. Colour vivid 
green, with a tail of red sparks, which became larger and more 
numerous near the end, and it finally broke up into a ruddy cluster 
which could be traced for 3° or 3° further. Diameter appeared 
about 6', and far outshone Jupiter, but not as bright as full 
Moon." — F. J. Wabdale. 

Chelmsford, Esst^r. — April 22, 7^ 40", " Meteor much brighter 
than any planet seen. It was in view a or 3 seconds and passed 
from close to a Leonis to a little short of Corvus. It was of a 
whitish light and left a brilliarit track behind it."— E. "W. CuBisir. 
Uanletmre, Surreij. — April 22, about 7'' 25°". "A very fiue 
IBeteor waa seen to traverse the sky from near the zenith to near 
fcho horizon in an easterly or south-easterly direction. It threw off 
sparks like a rocket and was followed by a bright train. No noise 
xvas heard after the espSosion." — Hon, B. Bcssell (letter in 
J^attire). 

Medhill, Swreij. — April zz, 7'' 35™. "While walking near 
XfllhiU a remarkable meteor was seen. Appearing near the 
meridian, it descended vertically towards the south-western 
f? eastern] horizon. At firat of a brilliant white, it gradually 
changed to a pale green colour, and fiually, when near the earth, 
it dispersed into fragments, each of a bright red. The duration 
of the phenomenon was about. 4 seconds." — D. W. B. (letter in 
Standard). 

Guildford, Suri-ey. — April 22, 7" 35". "In bright daylight 
a very large meteor fell in the east of the heavens in direct line to 
tha earth, leaving behind a magnificent train of blue. After 
travelling to within a very short distance oE the earth it broke 
into three pieces, somethiug like the bursting of a sky-rocket, the 
lower portion being about the size of a breakfast-cup. The sight 
WHS the more remarkable, there being no other star visible in the 
dear liaht of day."— Aethdii Alle» (!ett«r in Surrey Tvnet). 

Chiddinftfiild, Surrey. — April 22, 7" 37". "Observed a grand 
meteor or fireball. It was almost light at the time, and thu' 
pheuomenou appeared to lost at least five seconds. It commenced 
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with tbe aspect of a large planet about 'EJ.S.B. and some 20^ above 
the horizon. The head then phinged downwards, and vanished at 
about 5° altitude in S.S.E. Tbe tail formed a splendid curve 
about 15" in length, and the head increased in size during its flight 
until it was vastly larger than Venus and Jupiter together, and, in 
fact, even rivalled the full Moon. It seemed to stand out from the 
sky, and did not appear to be more than a few miles distant." — 
A. F. Ta-EBURT (letter in Symons'g MeUorological Magazine), 

Watininster^ Wiltshire, — April 22, 7** 34™. "I was fortunate 
enough to witness a splendid fireball. In full daylight and in 
a sky of the clearest blue the meteor appeared like an immense 
rocket. The direction seemed to be north-west to south-east, and 
the large star-shaped body, brilliant as an electric light, slowly 
descended and disappeared without a sound. It must have been 
a powerful celestial phenomenon to be seen under the conditions 
prevailing."— Eev. J. F. Welsh. 

Euston Road, London. — April 22, 7** 35™. "A large meteorite 
or fireball observed. It was about 70° above the horizon and 
travelled downwards towards the eastern horizon near to where 
the sun rises. It was in view for about 5 seconds. In appearance 
it was pear-shaped and of a pale green colour, followed by a train of 
sparks. No stars were visible in the vicinity." — C. Phillips 
(letter in English Mechanic), 

Bamsgate. — April 22, about 7^ 20". "Very brilliant meteor 
seen. It was of considerable size, much larger than Venus at her 
brightest, having the appearance of a very large rocket. Its colour 
was of a brilliant white at first, afterwardc changing to blue and 
violet. It left a slight trail, which did not last. Duration about 
3 seconds. There was not the slightest noise. It appeared to 
come from the N.W." — Deimos (letter in English Mechanic). 

Binstol, — April 22, about 7*^ 30™. Brilliant fireball observed 
moving slowly and falling almost vertically in E.S.E., with slight 
inclination from left to right. A fine object, though daylight very 
strong at the time. Sky unusually clear, but it was too early for 
stars. This description was given by an eyewitness. 

The real path of the meteor seems to have been observed from 
a height of about 80 miles above the district of Hastings to a 
height of about 17 miles near Amiens in France. The length of 
its luminous course was about 1 20 miles. As to the radiant-poinf, 
this is indicated in the region of a Persei. The direction of the 
meteor's flight was from N.W. to S.E. The average duration 
from six estimates was 4 seconds, which would give a velocity of 
30 miles per second; but this is probably somewhat in excess 
of the actual speed. An additional observation of satis&ctory 
character would serve to test these results, which are extremely 
uncertain. It seems, however, desirable to publish some facta 
concemmg the fireball, for its great brilliancy, in spite of the 
twilight, and the westerly position of its radiant are sigQxficanI 
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facts entitling it to record, and it is hoped that some furtlier 

observations may uow be forthcoming to enable the real path lo 

be aaaigned in a relit'-' 

Bristol. 1894, Mny it. 

[A correspondent writing from Hutton, Essex, to the Astronomer 
Itoya] gives the colour as brilliant Jeutric blue, and states that it 
(Memed to give off a. separate ball of fire when close to the groniiil, 
— Eds.] 



TV. F. Dbnkino, 



The Annular Eclipse of 1 894 April 6. 

Aw annular eclipse of the Son is not usually of great scientific 
interest; the following extract from the report of an expedition 
from Sfc, Xavier's College, Onlcutla, to Narainguuge, East Bengal, 
is given here as n record of the visual appearance of the pheno- 
menon, and alao as evidence of interest taken in astronomy in 
India. It is to be regretted, as we learn from another part of ti-e 
report, that the whole of the photographic plates were afterwards 
hopelessly destroyed by an unfortunate accident. 

" The solemn moment was now near at hand — Clouds, clonds, 
thickening clouds on every side, not single but in deep shoals 'and 
massive banks, which all seemed to drift in the wrong direction. 
The prospect was not encouraging. Nothing daunted, if some- 
what depressed in mind, the observers stood at their post ; the 
lart adjustmenta were made, and all was ready for work. Nor was 
it wholly in vain. For, at the last moment, a merciful rent in the 
heavy clouds allowed us to time the first contact. The photo- 
graphic department at once set their ingenious and improved 
apparatus going, and a tirst plat«, with no less than eight solar 
images, was successfully drawn. 'Their plan was to take one plat« 
of eight photos every ten minut<?s, of the 156 that the eclipse was 
tx) last. But it soon became apparent that the beat course would 
l>e to avail themselves for that purpose of every break in the 
doudy screen. 

"The culminating point was drawing near ; but the state of the 
akj" was far from improving. The Sun remained more persistently 
and beaviiy veiled than ever, so that we had well nigh given up 
nil hope of catj^hing the least glimpse of that glorious ring, for the 
soke of which alone we had transferred ourselves to the distant 
-wilderness, with all our belongings, at the coat of so much trouble, 
inconvenience, and expense. However, as at the Srst contact, so 
likewise at this by far the most important phase, were the skiea 
not wholly unkind to the observers. A glimpse we certainly got, 
lut a glimpse only. For, just at the right time, and at the right 
place, the curtain was drawn, and a most fascinating spectacle 
diBdused to our entranced sight. 
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'* The vision lasted but three or four seconds, out of the possible 
ten — ^just enough for the chronograph to record the exact 
moment — ^just enough to allow of our verifying that the ring was 
complete, encircling the Moon's dark orb symmetrically, although 
jagged and cut up, so as to offer a serrated appearance — the so- 
called " Baily's Beads," no doubt — just enough to ascertain that 
consequently we had succeeded in getting at the calculated point, 
very near, if not actually on, the very line of centrality, — enough, 
too, for two or three photos of the annulus to be taken, had. not a^ 
most untoward and wholly unexpected accident paralysed, at that 
brief moment, our photographic department. 

" Before they were again ready for work, the clouds had closed up 
once more upon the yet unbroken ring, and when the Sun next 
re-appeared, he had long passed the annular stage. Some more 
plates, however, were taken, at lengthening intervals, completing 
a fine series of fifteen, each exhibiting eight distinct phases : in 
all, one-hundred-and-twenty graduated solar images, accurately 
timed, whose value and beauty was further enhanced by the 
presence on the fiery disc of two fine groups of Sun-spots, while 
even the light flitting atmospheric vapours that half veiled some of 
the luminous crescents, variegating and diversifying their aspect, 
only added a new feature of loveliness to the sun-painted pictures. 
The last contact, however, as well as the greater portion of the 
latter half of the eclipse, were totally swamped in the ever 
deepening sea of invidious clouds. 

" The obscuration of the skies and scenery, even at the height of 
the phenomenon, was hardly as intense and impressive, — owing to 
the state of the atmosphere — as might have been anticipated, 
considering that the ring of sun-li^ht was only about IJ seconds 
broad (i*66) and that fully 996 parts of the Sun's surface — and 
these, its most luminous portion — were, during annularity, screened 
off by the lunar disc. Here and there, however, a blue patch 
between the clouds would exhibit a dull, dead coloration, inter- 
mingled with a tinge of purple, not unlike what is observed in 
tot^ eclipses, a few minutes before totality. — The thermometric 
and photometric observations, too, in spite of all perturbing 
factors, exhibit a well-marked, though somewhat irregular curve, 
falling from 91° to 81°, and then rapidly rising, after the central 
phase, to 96°. In the downward period may be traced a sort of 
struggle between the rapidly increasing power of the solar rays, as 
he soared higher and higher above the horizon, and the yet more 
rapidly decreasing number of these rays, as the Moon's stealthy 
advancing orb cut them off. AVhereas, in the latter, or rising 
period, both causes combined to accelerate, despite cloud and 
mist, the progressive rise of the thermometer." 
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Selenographical Notes. 

The Ciohtjs Mountain-aem and the clefts in its vioiNiTr, — 

Some years ago I drew attention in the ' Observatory ' to certain 

details in connection with this interesting formation, some of which 

had not apparently been previously noted and others which were 

incorrectly represented in the maps. Since then many opportunities 

have been afforded for observing the region, one of the most 

favourable occurring on March t6, this year, between 8.30 and 

9.45, the E. long, of the morning terminator being about 28°, and 

the interior of Cichus rather less than half filled with shadow. A 

short distance o]i the N. of the ring-plain a great rectilineal fissure 

traverses the nwuntain-arm from N. W. to S.E., and in its course it 

iias clearly interfered with the N. border of the large crater marked 

a in Nelson's Map xiv., which formation must consequently be of 

anterior date. On October 14, 1888, I fancied that a cleft 

extended across the plain west of this gorge towards the prominent 

<3rater Cichus e, an observation which has been subsequently con- 

:fc'med. On March 16 it was traced from the N.E. flank of this 

-object to the W. end of the fissure, and also from its E. end over 

'^he dark plain up to the W. wall of Capuanus, passing in its course 

.SI little S. of a small but obvious crater, omitted in the maps. On the 

^•same evening a very delicate cleft was recorded in the hilly region 

S. of Cichus and Capuanus. It appears to commence on the W. 

-sat Cichus B, a bright crater standing on the S. edge of a bay or 

inflection in the coast-line of the M. Nubium, W. of the mountain- 

:arm, and trends towards the S.E., passing on the south side of the 

-^jonspiicuous ring, Cichus a, and then, after traversing a mountain- 

"plateau, it runs 8. of the complicated group of irregular formations 

fiouth-west of Capuanus, to a point some distance on the southern 

side of the small ring-plain e, associated with this formation, 

beyond which I could trace it no further. Throughout the whole 

of its course it is a difficult object and does not appear to be 

perfectly continuous, as two or three short gaps were noted 

between Cichus B and a. On this section of the cleft several 

very minute craters were also observed. I can find no record of it 

either in Schmidt's *Eillen' or in any map. A power of 384 was 

used on a 8^in. Calver reflector, but it was seen with 250, and 

held steadily at times of best definition. I believe that another 

and still more delicate cleft exists a few miles S. of this and runs 

nearly parallel to it ; at any rate, there is a number of short 

fissures of extreme tenuity in this position, arranged in a line 

trending towards the S.E., which probably represents the coarser 

parts of a fine rill. 

The detail on the Mare Nubium immediately under the W. flank 
of the Cichus mountain-arm is very noteworthy, and would appear 
to be in part the result of land-slips from the cliff above. On the 
north-east side of Cichus c (the crater on the eastern wall of Cichus) 
is another bright little crater standing on the Mare about 10 miles 

VOL. XVII. B 
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distant, the intervening space being occupied by a row of much 
smaller depressions. Schmidt is the only selenographer who- 
shows these objects, but they were well seen on the night of 
March 17, when they were clear from the broad prominent shadow 
of the E. wall of Cichus, by which they are hidden when the 
formation is observed under its most favourable phase. Ha» 
Cichus a central mountain ? Schmidt draws a small mound near 
the centre, two ridges on the eastern side of the floor, concentric 
with the foot of the slope, and a minute object on the south-western 
quarter of the interior. Neison shows only a mound on the 
east. On November 8, 1875, ^* ^^ 3o™» ^r. D. Simms, C.E., of 
Thurso, Canada, observed with a 4I reflector three prominent little 
hills, forming the apices of a triaugle, casting pronounced shadows 
on the floor. His observation was made under morning illumina- 
tion, when the interior was nearly fully illuminated (Eng. Mec. 
vol. xxii. p. 298). 1 have often endeavoured, but without success, 
to confirm this observation, though a central object nearly in the 
position of Schmidt's mound and other markings have been noted^ 

Beaumont House, Shakespeare Road, Thos. GwtN" ElGEB. 

Bedford, 1894. May 19. 



CORRESPONDENCE. 

To the Editors of * The Observatory,^ 
Ancient Greek Opinions on the Form of the Earth. 

Gentlemen, — 

In Prof. Lockyer's recent work entitled *'The Dawn of 
Astronomy " he states (p. 8) that Anaximander taught that the 
Earth's shape was that of a cylinder, and that Plato held it to be ar 
cube. With regard to the latter, although it is very difiicult to feel 
sure what was Plato's view, as set forth in the ' TimaBus/ respecting 
the rotation of the Earth (Aristotle considered that he believed in 
it, and Grote accepted this, but w^e may fairly subscribe to Jowett's 
coDclusiou, '• that there is nearly as much to be said on the one side 
of the question as the other "), it is evident from several passages in 
his writings that he held its shape to be that of a sphere, and he 
puts the same view into the mouth of Socrates in the * PhsBdo ' 
(c. 58). But as regards Anaximander, only a few fragments of 
what he wrote are extant, so that we are dependent for our know- 
ledge of his views upon the testimony of later writers, and 
particularly of Diogenes Laertius, who tells us that he taught, 
amongst other things : jjietrrjv re r*)r yfjy KelaOat, tcevrpov ra^iv 
k-!e€\ovrrai'^ ovitav c^atpoei^^, — which clearly ascribes a spherical 
figure to the Earth ; a doctrine probably first taught amongst the 
Greeks by Thales. Tours faithfully, 

Blackheath, 1894, May 18. W. T. Ltnn, 



OBSEUVATOaiES. 

Natal. — Mr. E. Nevill's Report for the your iSgz July i to 
1893 July I. The staff is composed of three ladies. The etifif 
inBti-umeuta are ao eight-ineh Qrubb refractor, a three-inch transit, 
and a magnetic transit recently purchased. " The principal aeries 
of observations Js the comparison of the deciiuations deduced fi-om 
oljeeFvationa made at the observatories in the IS", and S. hemi- 
spheres, by n comparison, by Talcott'a method, of the zenith liU- 
IttQces of uortheni stars and southern eireumpolar stars." During 
the recent opposition of 5Iars " 38 sets of meridian and 61 seta of 
Mtra-meridian observations were obtained. The whole series ara 
completely reduced and tabuLited, ready for the final discussion 
for obtaioing the value of the Solar parallax as soon as the meri- 
diim observations made in the N. hemisphere are received. It ia 
noteworthy, as showing the necessity of having two South-African 
Observatories, and the adiantage of having them placed on oppo- 
site coasts, that whereas, at (he Royal Observatory, Capetown, 
out of 43 observations made during July, August, and September, 
Only 13 were made obtained before, whilst no less than 29 were 
obtained after, opposition on Aug. 3 ; at \atal the proportion was 
jset reversed, no less than 24 out of 38 observations being ob- 
tained before opposition. The two sets Buppleuient each other." 
^be following note, or a variation of it, appears annually :—" A 
great deal of work baa now accumulated at the Observatory, 
aw^tiug printing and publishing, including a catalogue of R.A.'s 
of nearly 700 zodiacal stars liable to occiiltation by the Moon, and 
a detailed investigation of the latitude of the Observatory, founded 
on nearly 1100 pairs of observations of zenith stars. It would he 
well to have these published without delay, as a volume of Natal 
observations.'' One other extract — "At present the Equatorial 
and Transit instruments are practically in the same room, and it 
is impossible to use both instruments at the same time." A con- 
siderable naniber of observations of magnetic variation were made 
during the year, and they tend to show that the correction com- 
monly adopted in Natal is much too large. The mean values are 
for June. . . . 24"^ 54''o W. 

July.... 25 i-sW. 
August. .25 9 "4 W. 

MArRiTiCB. — The Annual Eeport of Mr. Meldrum for 1892, 
which has just reached us, gives in the usual form the meteoro- 
logical mean results for the year, and in most cases the similar 
average values from the years for 1875 -92 for comparison. Since 
April 1892, besides those heretofore in use, readings of thermo- 
meters in a Stevenson's screen at a height of 6^ feet from the 
Rround, and in a similar screen at a height of about 2^ feet from 
the ground, have been 1aken. The mean results are given. The 
Heport contains an interesting account of a cyclone which passed 
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over the island on April 29, and of the precautions taken by the 
Observatory authorities to warn the residents. It appears tiiafc 
this was rather unexpected, as cyclones do not usually visit 
Mauritius so late in the year, April 12 being the hitherto latest 
recorded date, and there is no previous record of a cyclone having 
come from the N.W. as this did. The barometer was as high as 
30*06 on the 24th, and fell to 27*96 at 3 p.m. on the 29th, the last 
inch of the fall being accomplished in 3 hours. At the Observa* 
tory the anemograph suffered considerable damage, one cup being 
blown away and another crushed flat ; the vane-fans were so 
damaged that the instrument would not act after 3.45 p.m. The 
usual observations of magnetic elements were made during the 
year, the annual mean values being 

Declination 10° 5' S""j W. 

Dip 54 48*20 S. 

Horizontal Force . . 5*2058 F.G.S. 

Vertical „ . . 9*0316 F.Q-.S. 

An electrometer and a Sir W. Thomson's waterdropping col- 
lector have been added to the outfit of the Observatory. 

578 photographs of the Sun have been taken on 339 days, of 
which 303 were forv^^arded to the Solar Physics Committee for 
measurement. 

It is distressing to read that the death-rate of the colony in 
1892 was considerably in excess of that in 1891, and that 
Mr. Meldrum considers that the rate is steadily on the increase. 
This is derived from figures which except the deaths (1232 in 
number) due to the hurricane referred to above. 



The Kew Obseevatoet.— The Annual Eeport of the Kew 
Committee for the year 1893 has been just issued. From it we 
learn that the Kew Committee have been registered during the 
past year under the Companies' Acts 1862 and 1867 as the 
** Incorporated Kew Committee of the Royal Society '* for the follow- 
ing (among other) objects, as stated in the memorandum of Asso- 
ciation, viz. : — (i) " the administration under the direction of the 
Eoyal Society of the Gassiot Trust Fund for maintaining the Kew 
Observatory and carrying on the magnetic, meteorological, and 
other physical observations there," and (2) "the maintenance and 
the management of an Institution for the supply, examination, 
and testing of instruments for scientific and other purposes, and 
the investigation and application of methods of measurement and 
observation." 

The death of the late Superintendent of the Observatory, 
Mr. G. M. Whipple, B.Sc, is adverted to in sympathetic terms, 
and the appointment of his successor, Mr. Charles Chree, M.A., 
Fellow of King's College, Cambridge, is duly noted. The work of 
the Observatory is briefly reviewed. The maguetical, meteoro- 
logical, and solfur observations have been carried out on the same 
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general plan as in former years. A slight decrease ia shown in 
the number of instruments tested during the year ; but a very 
large increase has taken place in tlie number of watches anbraitted 
for trial, viz., 1531 as compared with 1044 in the preceding year, 
A new departure has been made in the rating of marine chrono- 
meters on the Greenwich system, and a satisfactory commence- 
ment has been made with 30 chi-onometers for the Italian G-overn- 
ment, which liave been subjected to a Bevere last. Three Appen- 
dices to the Eeport give respectively, I. Results of the Magnetical 
Observations ; 11. Meteorological Results ; and III. Sesulte of 
Watch Trials. 



PUBLICATIONS. 



The Gebmas Heuometee flBaEKVATiosB op the Tbassitb ojp 
VBurpB, 1874 &• iSSz*.— Dr. Auwers is to be congratulated on 
the completion of another atage o£ his work on the Transits of 
Venus. He has reduced and pablished the heliometer observa- 
tions, and linds a parallax of 8"'S796+o"'o2i6, as the most 
probable result from the two transits. The final reductions till 
an imposingquartovolume(No.V. of the series) of some 800 pages, 
closely printed, and obviously represent an immense amount of 
labour. They, Jn fact', represent nearly 3 years' work on the part 
of the distinguished editor, his assistant Dr. Battermanu, and 
others, from the autumn of 1890 to the middle of 1893. After 
publishing Vols. IV., III., and 11. o( the series respectively in 
1887, 1888, and 1889, Dr. Auwers 's attention was temporarily 
called to other matters, notably the heliometer observations of Iris, 
"Victoria, and Sappho at the Cape, in which he personally took a 
part. But in 1890 he was enabled to proceed with the reduction 
luid final discussion of the material collected in the aforesaid 
Tolumes IV., III., and II., which respectively summarize: — 

rV. Heliometer work preparatory to the espeditions and for 
testing of the instruments to be used. 

III. Observations made in 1882 (both heliometric and others). 
II. Observations made in 1874 (ditto). 

The first ig chapters of the present volume V. (about three 
quarters of the volume) deal with the determination of the instru- 
mental Constanta — division errors, screw errors, temperature 
corrections, focus zero, scale value from stars, Sun's diameter as 
measured with the heliometers, &c. Themostinterestingchapters 
in the book t-o the general reader are perhaps Chapter XII., in 
which the meridian places found at a large number of observatories 
for the stiirs used in determining scale value arc compared and 
discussed ; and Chapter XV., which deals with the Sun's diameter. 

• Die Venus-Durohgaiige, 1B7* und iB8i : DeutaclieBenbaolitiingon. Fiinftcr 
Band: Bearbrituag uiid Ergebnjsse. Erster Absf^linitt: die Heliomettirlwo- 
bacbtuiigen. Berlin, iS<i7i 
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The former chapter is of a permanent value independent of the 
special research, furnishing as it does very accurate positions and 
proper motions of several stars, and a comparison between the 
systematic errors of various observatories and catalogues. 

In combining the results one cannot help remarking the im- 
portance attached to the accordance of observations at the same 
observatory inter se, which is rather characteristic of German work, 
and which in England would perhaps give way to a suspicion that 
such accordance was an indication of systematic error ; but, after 
all, so long as observations are treated on some fairly reasonable 
system, the particular system chosen matters little. 

The results of measures of the solar diameter were summarized 
by Dr. Auwers in a paper in Ast. Nach. 3068, and have already been 
referred to ('Observatory,' No. 184, p. 66). The mean result is 
I9i9"'3, which is much smaller than that at present adopted in the 
various ephemerides (the N". A. uses ig2^"'6) ; and in the ' Berliner 
Jahrbuch'for 1895 the adopted value will be changed from i922"*4 
to i9i9"*3. The diameters are discussed for possible eUipticity of 
the Sun's disk, and the polar diameter is .found to exceed the 
equatorial by -h o"'032 + o"'023, — showing that the disk is sensibly 
circular. 

Mr. CHA]!n)LER's second paper on Pond's double altitude 
observations appears in the * AstronomicalJournal,' No. 315. It 
will be remembered that the observational data required for the 
solution of Mr. Chandler's formulsB is a series of difEerences 
(2— ?o) of observed declinations from some mean value of the decli- 
nation ^0, which is free from the effect of latitude variation. If, as 
was the case with Pond's, the observations of a star have not been 
uniformly distributed during a period, a simple mean will not be 
sufficient to give this value ^0 ; and aa ingenious plan has been 
adopted to meet the difficulty. Polaris and a Cygni had been 
observed so continuously as to allow of a simple mean being taken 
to obtain a mean value ; and since the differeuces of simultaneously 
observed declination of any two stars must be free from latitude 
variation, by taking the difference of observed declination of a star 
from the simultaneously observed declination of one of these two 
stars, it was possible to get a value of B — ^^ for each observation 
free from latitude variation. These differences being arranged chro- 
nologically and divided into groups embracing ten- or t\velve-day 
periods, the means of the groups were used to get a first approximate 
result, which pointed to 428-6 days as the mean length of the 
period ; and this first result being used to correct the observations 
for the effect of latitude variation, a second approximation was 
made from the corrected values of ^—\, from which resulted the 
following numerical values of Mr. Chandler's equation No. 24 : — 
^— 0Q= — o"'i26 cos (^—2,389,5207) o°'84 

-o"-i73 cos (O -I4°*9), 
t being expressed in Julian days. 
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The observed results, corrected as above stated, aro laid doivn in 
» diagracn, together witb tbe corresponding values as computed by 
help oE the above forumla, and the a^aement of the two curves 
ie remarkably striking. Mr. Chandler says : — " The epicyclical 
cbiincter required by the announced law of the latitude variation 
aftpears thus to be Qnely illustrated by Pond's observations," and 
" this series of Fond is the only one ia astronomical annals which, 
taken alone, illustrates in a satisfactory way the existence of the 
fleven-year cycle in the range of the latitude variation." 

A point which might cause doubt as to the accuracy of tbeae 
conclusions is the efEect of the neglected error of runs. Airy 
found evidence that in botii of Pond's instruments this error was 
uubject to a seasonal variation, which has also been Found in other 
instruments. Mr. Chandler has made an investigation of this 
^int, with a satisfactory result he considers, by taking observa- 
tions having lai^ runs and small runs respectively, and determined 
-constants from each set ; the agreement of the results leads him to 
think that any vitiating influence from this source need not be 
feared. 

SnOSEBTIONS BEdAEUlNQ THE ApPLICATIOS OP THE PhOTO- 

CHBOMOGBAPH (Georgetown College Observatory). — From tbe 
Introduction we gather that the photochronograph was originally 
devised for photographic observation of meridian transits, but that 
it can be adapted to prime vertical transits, or to transits in any 
Tflrtical. The form suggested is " a shutter, made of a light piece 
of metal, out of which are cut parallel openings of equal width 
with the strips of meta! left between them. This shutter Is moved 
backwards and forwards across the field of view and near the 
focal plane, perpendicularly to both the optical aiis and the length 
of the openings, by means of an electro-magnet." 

With a dock sending signals one second in duration the action 
would be as follows :— -When the circuit was open the images 
formed in the opeJiing of the shutter will be impressed on the 
sensitii-e plate. When the circuit is closed the shutter is drawn 
on one side, aod consequently the parts of the plate exposed 
before are now covered, and vice vend. Thus with the alternate 
motion of the shutter the whole trail is broken up by short dashes, 
separated by equal intervals. A suitable omission of signals 
permits the identification of any dash. 

The necessary wires for measurement of the photographs are 
impressed on the plates by throwing a light on the object-glass. 

The observation takes less time than in the I'isual method. The 
same form is suitable to the altazimuth. 

Then follows a chapter on the use of the iustrument in the 
determination of absolute personal equation, with a short history 
of the various methods which have been used for the purpose. 

Ths Phutoclivonograpk applied to tntasures of Davhlt Stars mid 
PlantU. — Tbe pamphlet is reidly a. continuation of the above, the 
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whole series being evidently intended for binding in one volume. 
From this we learn that preliminary experiments were made in 
1 89 1, on i XlrsflB Majoris, and their success induced a further 
application, and the results of measures of 15 pairs are given, as 
well as the conjunction of Saturn and y Yirginis in 1893, and some 
phenomena of Jupiter's Satellites. 

The telescope used was a 12-inch refractor, with a third lens of 
1 2- inch aperture acting as a photographic corrector. The telescope 
being clamped in E.A., the star in an ordinary way would make a 
trail on the photographic plate; but by means of the shatter 
alternate trails and blanks are formed, the scale of the photograph 
being obtained by omitting an exposure at certain intervals. 

As regards the result of the application to double stars, we are 
bound to confess that the labour involved is out of all proportion 
to the results obtained, which, is indeed only what might be 
expected. To show this we cannot do better than quote freely 
from the introduction : — " The first thing to start with was a 
suitable worJcing-list of double stars. The difficulties of this selection 
depend on various elements, such as the aperture and focal length, 
the amount of absorption of light by the three lenses, and their 
.more or less perfect correction for actinic rays, the colours, photo- 
graphic magnitudes, and distances of the companions, the linear 
velocities of their images on the sensitive plate, the time of 
exposure, the sensitiveness of the plates, and the transparency of 

the atmosphere at any given time the only practical way of 

making a working-list for this method was that of actual Irial. 
The result of these experiments, carried on at intervals during a 
year, is the enunciation of the following general principles, which 
serve as guides for the profitable working oE this equatorial in 
conjunction with the photochronograph : — 

" (a) Stars of 6th visual mag., and distances 3 seconds of arc, 
as a rule, limit the production of measurable images. 

" Q)) The amount of exposure must be studied for each particular 
star, the variation being from y^th sec. to a second. A fifth mag. 
usually requires a second, but if the components are only 3'' 
apart, the images overlap. Equatorial stars give elongated images, 
and it is therefore easier to obtain good pictures of double stars 
near the pole than near the equator. 

" (c) The components should not differ more than two magni- 
tudes. 

"(cQ Want of transparency in the air, even if directly un- 
detectable, usually exerts a great influence on the actinic power of 
a star. Partly owing to this cause of uncertainty 6 or 8 plates are 
always exposed for any given set of conditions." 

These deductions are old friends, or rather enemies, and we can 
only wonder at and admire the patience displayed in giving them 
opportunities to assert themselves. Even when one has a certain 
command over the exposure, {d) is to be feared. Instead of giving 
equal exposures along the trail, it seems to us outsiders that 
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Tarjing expoaures would prevent a, barren plate. But, aparb from 
all thia, we have as the result of one year's work with a iz-ioeh a 
8Bt o£ measures of 15 pairs *, none of which are under 3", twelve 
are between 3" and 15", and the others 23", 30", and zo8" 
respectively. When we bear in mind that hesidea the actual 
Biposure and developing of these 663 photographs taken during 
40 nights, some 50,000 micrometer settings were made in the 
meaBurement, we naturally look for some superior reaults. In the 
table below we give some of these compared with those made with 
a i2|~incli by a novice, and eome with a g-inch, about the same 
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PhotoebronogmplL Dirert Microroeter. 


Star. 


PlaU.9 MfCTomeler 
tateo. ™Uinga. 


Anglo. 


Dint. Angle. Dial 


S£'^"»-'- 


Qeminoruiii . 


9 ] 7°° 
13 1000 
5 4°o 
J 200 


t+go 


'"Is;:: lis 

1 1 


2 9 


yf^^pn" 

SAqoarii 




9 
1 



Now that the unsui table ness for double-star work of the photo- 
chronograph has been shown, it is hoped that so fine an instru- 
ment will be devoted to direct n 
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OBSEBTATIOKa AsiBONOMKJtrKS FAITES i AuABl'OUMAK. — "We 

Lave had occasion before to express our approval of Professor 
Glasenapp's endeavours to secure observations of southern double 
stars, and it is with lively satisfaction we receive the results of a 
second expedition. It will be remembered that Professor Qlase- 
napp on the last occasion worked at Houraoof with a six-inch 
refractor. In 1891 the University Observatory of St. Petersburg 
acquired a 9^-ineli and no time was lost in putting it to good use, 
" This time our attention was attracted to Abaatouman, a place 
healthy and picturesquely situated and much frequented by the 
rich families of the Caucasus. Surrounded by mountains dothed 
by forests and situated at a height of 5300 feet above sea-level, 
Abastouman is distinguished for a remarkably pure atmosphere, 
and in winter the atar-images are perfect." Work extended over 

" Two nightB' ocdinary wort with this sue icslrumeat. 
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the period 1892 August to 1893 May, The first thing was to 
-determine the observatory constants, which are 

Latitude 41° 45' 42" N. 
Longitude 2** 51" i9"'5 E. 
Height 1393 metres. 

The height was determined by barometer. 

The double-star observations are in continuation of those made 
fit Hoursouf, and in all some 1220 observations of 610 pairs were 
secured. Although Prof. Glasenapp's object was to measure 
kno\^ n doubles, he found a few new pairs. The list of stars is a 
long one, and as the results are published early they are of great 
use, not only for computation, but for comparison with other 
measures made about the same period. In addition to the double- 
fitar measures, Prof. Glasenapp made measures of the star-cluster 
H. yill. 38, which contains S 1 1 2 1 ; some observations of variables, 
TJ Arietis, /3 LyrsB, /i AquilaB, and Algol ; comet Holmes ; Lunar 
eclipse 1892 Nov. 4; and some occultations. Altogether a fine 
piece of work in so short a time. 



NOTES. 

Comet Notes. — Denning's Comet appears to belong to the 
Jovian family of comets, the following elliptical elements having 
been deduced by M. Schulhof from observations extending from 
its discovery up to April 2 5 ; the elements are still uncertain, but 
fihow some resemblance to those of Grischow's Comet (1743 I.) 
and Blanpain's Comet (18 19 IV.), and the identity of the three 

eomets is possible : — 

Grischow's Blanpain's 
Comet. Comet. 

T=i894 Feb. 9-08813 Paris M.T. 



.0 ^^1 ^11. 



IT ... . 130 22 50 '2 

85 2 50 -O 

5 27 Z^ '2 



i 



95° 69° 

' 1894*0. 89 79 

2 9 

42 50 47 '6 46 45 

u . . . . 526"-o79 
log a.. 0-552637 0-490 0-493 

Period 6*745 years 

A pretty close approach to Jupiter in 1889 is indicated by the 
above elements. 

The comet will be exceedingly faint in June, but may still be 
within reach of large instnunents. The following ephemeris is 
for Paris midnight : — 

h m 8 o i 

June 5 12 26 49 3 48 N. 

13 12 39 I I 45 N- 

21 12 51 4 o II S. 
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Qtile's Comet has been a very conspicuous object during May» 
and has been visible to the naked eye. A photograph taken at 
Paris on May 5 showed a double tail 4° long. The following 
extracts are from a letter from Mr. Gale, dated April 16: — 
" The comet at time of discovery was bright, with considerable 
central condensation, and about 10' in diameter. A very faint 
straight tail, i|° long, was noted on the 3rd. This appendage 
increased in brightness until, on the 12th, it had become very 
conspicuous, in spite of the moonlight. I was surprised therefore 
on the 15th to find that the ray-like tail had entirely disappeared, 
being replaced by a broad diffused extension 15' in length." 
Ifl The following elements by Prof. Kreutz, from observations 
April II, 13, 28, satisfy well the observed places of the comet 
during May : 

T=i894 April 13-5576 Berlin M.T. 
01 .... 324° 17' 58"] 
ft.... 206 21 14 V i894*o. 

* ..•• 87 3 31 J 
log q. . 9*992746 

Ephemeris for Berlin Midnight. 



June 







E.A. 


N. Decl. 


( 




RA. 


N. Decl. 




h 


m 8 


< 




h 


m B 


1 


3 .. 


II 


9 14 


39 39 


June 27 . , 


12 


2 16 


43 16 


7... 




19 38 


40 46 


July I . . 




9 47 


43 26 


II . . 




29 12 


41 36 


5 .- 




17 7 


43 31 


15 .• 




38 7 


42 13 


9 •• 


- 


24 19 


43 34 


19 .. 




46 31 


42 41 


13 •< 




31 26 


43 33 


23 •• 




54 33 


43 I 











Brightness on June 3 |, on July 13 ^-j of that at discovery. 

Tempers second periodic comet (1873 II.) was rediscovered by 
Mr. Finlay at the Cape on May 8, its position agreeing closely 
with that predicted by M. Schulhof. The following elements, 
published by him in Ast. Nach. 3229, must be very nearly cor- 
rect: — 

Epoch 1 894 June 4*0 Paris M.T. 



M 

TT 



f 


52' 


20 


306 


14 


51 


121 


10 


5 


12 


44 


23 


33 


26 


27 



M 679"-937 

log a 0-478359 

The following ephemeris for July and August is for Paris 
midnight : — 



July 



T 

9 
17 



E.A. 

h m 8 
2 16 48 
2 35 2 

2 51 55 



N. Decl. 



o 

3 
3 
4 



15 

50 
14 



July 29. . . . 

Aug. 6 . . . 

14 • • • . 



B.A. 
h m 8 

3 14 34 
3 27 41 
3 39 4 



N. Decl 



o 

4 
4 
4 



30 
27 

14 
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The comet at rediscovery was circular, less than i' in diameter, 
about nth mag., with some central condensation but no tail. 
It has not been observed since 1878, so the rediscovery is of 
interest. A. 0. D. C. 

MiNOE Planet Notes. — Permanent numbers have been assigned 
as foUows :— AQ 379, AE 380, AS 381, AT 382, AU 383. All 
the above were discovered by M. Charlois in January last. 

A. 0. D. C. 

On the Deteemination of the Principal Term of thb 
Nutation. By Dr. Kurt Laves (Ast. Joum., No. 317). — 
The inequality known as the lunar equation, which occurs in the 
apparent motion of the Sun, and which arises from the motion of 
the Earth and Moon about their centre of gravity, can be advan- 
tageously applied to find the Moon's mass, when the value of the 
Sun's parallax has been determined otherwise. The coefficient of 
this inequality was found by Le Verrier (corrected slightly) to be 
6"'53 + o"*o3, from a discussion of observations of the Sun 
extending over 58 years. Dr. Laves, by a discussion of Dr. Gill's 
heliometer measures of Mars made pn Ascension Island in 1877, 
finds the coefficient to be 6"*53 + o"*o5. As these observations 
extended over a few months only, and give so small a probable 
error. Dr. Laves concludes that great gain in accuracy may be 
expected in the determination of this coefficient from heliometric 
observations of planets whose orbits are well known, instead of 
from meridian observations of the Sun. 

Now if /3 be the constant of lunar solar precession and N the 
principal term of the nutation. Dr. G. W. Hill (Ast. Journal, 
No. 289, Vol. xiii.) has found the equations 

/3=[3-6876o97]^r-^ + [5.9375945] _L^ 2:^ 
and N = [5-3654318] -1-5^4 

where the numbers in brackets denote common logarithms, /n is 
the mass of the Moon, and C, A the Earth's moments of inertia 
about its polar axis and its mean equatorial axis. 
/3 and N are both found by observation, and these equations 

have been generally applied to obtain /xand — -^^— . But Dr. Laves 

considers that by finding /x independently through the lunar equa- 
tion, the first of these equations may be used to obtain — -^ — , and 

then the second equation may be used to find N. The probable 
value of the error in the determination of both /3 and N by 
observation is ±o"'oi5. As /5 is five times as larjge as N, 
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s conBiderable increase in the accuracv of tbe determination of N 
can. be oblained by deriving it in thie manner, providing that /i 
"has been found accurately in otlier ways. Dr. Laves cunaiders 
that by using the value of /i determined by heliometric obaerva- 
tiona, it may be possible to obtain tbe value of N with a probable 
error of +o"'oo(>. 

In constructing his Second Catalogue of Variable Stars recently 
publisbed, Mr. S, C. Chandler "had occasion to esamine with 
Bcme care the photometric observations in Tol. xxiv. of the 
Harvard Col'ege Observatory 'Annals' (Observations vrith the 
Merididn Pbotometer). It soon became manifest that there were 
numerous incongruities in the observations there given, with the 
known characteristica of variation of many oE the stars aa well aa 
witli other well-attested series of contemporaneous observations." 

The above extract is from Aet. Nach. 3*14, where Mr. Chandler 
cives a list of these incongniitiea ; and he ascribes as tbe reason 
for them that they may be due to incorrect identification by the 
meridian photometer, and in twelve cases out of fifteen be gives 
tbe names of the etars which may inadvertently have been observed 
instead of those catalogued. He says: — "The trouble with this 
hypotheais is that it would lead to the inference that miaidenti- 
ficatjon prevails on so liberal a scale in the work with tbe meridian 
photometers (the above list, which is quite incomplete, shows 
seriouB errors in fifteen out of tbe eighty-six telescopic variables 
observed) aa to deprive the photometric catalogues executed in 
Has manner of any scientific value whatever. This is too grave 

a concloBion to be lightly adopted A strong presumplion 

arisea that one chief sotirce o£ the difficulty lies m the failure lo 
secure a proper control of the collimation of the mirrors of the 
photometer in the process of observation." 

Mr. Chandler then goes on to suggest that there may be similar 
enrors in the Photometric Catalogue of Bright Stars (Yol, siv, of 
the Harvard ' Annala '), and gives one instance. 

In Ast. Nacli. 3229 Prof. Piokermg impuf«a animus as the 
cause of these criticisms, and says " Animus unfortunately is not 
unknown in scientific discussion, and may exist, as we believe it 
exists, if at all, in this case, without the person whom it dominates 
being aware of Jts presence,'' He gives a precise account of the 
method of observation, showing the precautions taken to prevent 
mieidentification ; and while acknowledging that in six out of the 
twelve instances given Mr. Chandler was right in his conjecture m 
to the Btar u'hich had actually been observed, he thinks that the 
number of detected mistakes is too few on which to base such 
sweeping charges — moreover, too, as the identification of these 
' variable stars, which were generally faint, waa more difficult than 

L ordinary. " It is somewhat as though it should be argued, ttom a 

L phvMCian's losing twenty per cent, of bis cholera patients, that he 

^^ lUd been equally unfortunate in his general practice." 
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Columbian Knowledgb Skbieb, — Under thia title Prof. D. P.I 
Todd is editing a aeries of bandy little works, of which the lirst.l 
'Total EclipHes of the Hun,' by Mrs. Totld, has appeared. I^ 
contains a useful historical snrvey of ancient and medifflval eclipaeaJ 
with hrief sketches (accompanied hy nnmeroua illustrations) o^ 
the knowledge which has beep acquired by the observation of totall 
solar eclipses in modern times, particularly that of 1842 and thoaeLB 
which occurred subeequently. Ample illustrations have beeaa 
chosen from a, wide field, and include a collection of di-awings oE 4 
the corona in. different eclipses. The third volume of the serie*B 
(to appear in the course of the summer) ^'ill be entitled ' Stnr$>j 
and Telescopes,' the instrumental portion being by Prof. Todil,,4 
whilst that on descriptive astronomy generally will be in fact a 
re-isBue, again brought up to date, o£ our correspondent Mr. Lynn'sjl 
well-known ' Celestial Motions,' the last Enghsh edition of whicltl 
we had occasion recently to notice. 

M. EinAu'a graphii'al method of solving spherical triangles, J 
noted in our last number, suggests other convenient ways to th»fl 
same end. Has anyone already noted that since 

4Cos<! = 2co8(n-|-i)+2cos(a--6) + cos(a-t-|-C) 
+ cos(a-6-C)-cos(«+/.+C)-cos(a+ft-C), 

c can be found without logarithms simply by adding or aubtractiag;! 
multiples of cosines 'i and in a case where it is necessary to com— r 
pnte many aenith-di stances from colatitude. North Polar diatanee,! 
and hour-angle, the expression becomes 
2COs{2> + \)+2oos(ji-K) + cos(j>+Ji~\) + cos{p~h-\) 

where \ is constant; and if a table with triple columns giviug.J 
C0Bf»-t-X and eosH— X to ai^ument 8 be formed, the computatioa J 
could be ejected by taking out the numbers corresponding to the J 
three arguments 2i,p-|- A, 2'—''. 

JuBGiKG from the number of Sun-spots visible, there i 
Ijttle reason for thinking that the solar activity which has been so I 
excessive for the last two years is on the wane. Since the I 
commencement of the present year there has been a noticeable I 
falling off in the number of the separate groups visible at any one 4 
time upon the disk, nor has there been any single spot of the first I 
magnitude since the disappeaiance of the one which excited bo 4 
much popular interest in February last. 

liEFBBBiNG to a note on p. 158, a correspondent asks whether ] 
there is any definite legal authority for the use of Greenwich Tim© A 
throughout Great Britain. "We are able to say, and the informa- I 
tion may be of use to others, that hi the Statutes (Definition of 1 



Notes. 



231 



. Law 
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Time) Act t88o, 43 and 44 Yic. Cap. 9, it is enacted that wbun- 
ever any expression of time occurs in any Act of Parliiiiiient, 
Seed, or any other Itgal instrument, the time referred to shall, 
unleBS it is otherwise specifically stated, be held in the easu of 
Great Britain to be Greenwich mean time, and in the ea*? of 
Ireland, Dublin mean time. 

But Sir James Stephen saye, in the Larceny Act, Cn 
IKgest, p. 247, 3rd Sect., on the expressiou " of the dock" ;— 
may be worth while to observe that the expression ' nine of the 
dock,' ' Rix of the clock,' indicate Jii'-nn as opposed to soluv time ; 
but a question might arise as to whether they mean local mean 
time or the mean time commonly observed at any given place. 
' London time,' or as it is called rail«'ny time, is now very generally 
observed, and there w a difference of more than zo minuter be- 
tween London and Cornwall. Local mean time is the natural 
meaning." In the case referred to at the end of our note on p. 1 58, 
a defendant who arrived at a court at the local (Carlisle) rime 
appointed by the Court to sit, but found that the court had loei 
by Greenwich time and had decided the case against him, was 



The following are Dr. Gill's general suggestions referred to by 
Prof. Turner at the Astronomical Society's meeting and form the 
concluding paragraph of hia paper, We are indebted to the 
Secretaries of the Society for an advance copy of this ; — 

1. Whether, in the opinion of astronomers genei-ally, steps 
should be taken for a more complete and harmonious organization 
and partition of the astronomical work of the world from the year 
J 900? 

2. Are astronomers prepared to enter upon a preliminary study, 
discussion, and experiment on the practical methods by wbich the 
art of observation may be raised to a higher level of accuracy, and 
itB results be derived and pubhsbed in a more systematic and 
homogeneous system ? • 

3. If these questions are answered in the aiErmative, would it 
be desirable to hold an International Astronomical ('ougress, say 
in 1896, to discuss and make the necessary preliminary arrange- 
ments, and then let the deflnitive programme and partition of 
work be made at another general congress to be held in the year 



I 



We have lately recei4ed an excerpt from the ' Proceedings of 
the American Association for the Advancement of Science.' 
Vol. xlu, (1893), giving Prof. C. L. Doolittle's address before the 
August meeting of this Association on the Variation of Latitude, 
This g^yes a history of the problem, and the methods by which 
it has been attacked from the time of Plolemy to the present day. 
An invaluable pamphlet to anyone wishing to acquaint himself 
with the latest problem of astronomy- 
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In the May issue of * Knowledge ' Sir Howard Qrubb has an 
article in which he suggests that, as it is not likely that in the 
future it will be possible to get disks of optical glass of sufficient 
size to construct an objective which would equal in light-grasping 
power such an instrument as Lord Bosse's 6-foot reflector, it 
would be expedient to endeavour to overcome the difficulties o£ 
the mounting which hitherto have militated against the use of 
reflecting telescopes. He proposes and gives in some detail a 
plan for floating the greater part of the tube of a large reflector 
in a huge tank, which he thinks would enable a large reflector to 
be mounted equatorially with stability sufficient for celestial 
photography. 

OrE readers may remember the legal case about the Peters-Borst 
star catalogue, in which Dr. Peters sued his assistant Mr. Borst 
for possession of a star catalogue made by the latter in 
unofficial hours. The original decision in 1889 was given* in 
favour of Dr. Peters, and this was upheld by the Superior Court. 
We now learn from * Astronomy and Astro-Physics ' tor May, that 
the Court of Appeals hands down a decision reversing that 
rendered in 1889 by Judge Williams and ordering a new trial. 

While neither of the parties claimed that the star catalogue 
had commercial value, it was shown by the testimony of Professors 
Hall of Washington and Boss of Albany that the cost of the work 
was not less than Si 2,000. 

The Report of the Smithsonian Institution for the year 1 891 is 
recently to hand. In the appendix, which consists of memoirs of 
a general character in different branches of science, either pre- 
pared specially or selected from foreign journals and proceedings, 
Astronomy is well represented by Dr. Huggins's well-known 
address as President of the British Association, and by three 
articles by Miss Agnes Clerke — "The Sun's Motion in Space,'* 
" Stellar Numbers and Distances," and " A Southern Observatory" 
— ^all of which have appeared in English publications. 

The result of the investigation into the conduct of the 
Washington Nautical Almanac Office is published in the form of 
a letter to Prof Newcomb from the Secretary of the Navy, which 
completely exonerates him from the charges made against him by 
Dr. J. Morrison. 

OtTE readers will gather, possibly with regret, from our adver- 
tisement pages, that Mr. N. E. Green, whose beautiful planetary- 
drawings are well known, is giving up astronomical work. We 
understand that domestic reasons compel him to live out of 
England. 

We hear that Mr. Tebbutt, of Windsor, N. S. W., is employing 
his leisure (which he has elsewhere described as a retirement from 
astronomical work) in putting up a new observatory for the 8-inch 
equatorial. 
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MEETING OF THE EOTAL ASTRONOMICAL SOCIETY. 

Friday, June 8, 1894. 

Capt W. de W. Abxey, C.B., F.E.s'., President, in the Chair. 

Secretaries : Prof. H. H. Tubnee, M.A., B.Sc, and 

E. W. Maundee, . 

Mr, Maunder read the Minutes of the previous Meeting, which 
were confirmed. 

Mr. Maunder, 80 presents have been received since the date of 
the last Meeting. Amongst those chilling for special mention are 
a number of pictures made from negatives of the Moon taken at 
the Licb Observatory, the originals being enlarged and retouched 
by Dr. L. Weinek ; a series of original negatives of Jupiter 
from the Lick Observatory; and two fine photographs of Gale's 
Comet taken at the Sydney Observatory. 

A vote of thanks was accordfed to the donors of the presents. 

Prof. Turner read a paper by Mr. W. P. Denning on " Comet- 
seeking." The idea had sometimes occurred to the writer of the 
paper that it would be very interesting to learn from habitual and 
successful observers in this field what was the average number of 
hours expended in seeking for a comet. It was questionable 
whether the chief living finders had ever recorded data necessarjr 
to afford instruction on this point. His own work \}kt Bristol in 
that department had not been sufficient to furnish trustworthy 
data. Five new comets had been discovered in 596 hours of 
" sweeping," or one in every 119 hours. Mr. Denning alluded to 
a class of object often seen though not looked for, namely tele- 
scopic meteors. 416 meteors Bad been seen in 466 hours of 
observation, or nearly one per hour. The point of interest in the 
paper was that from January to June Mr. Denning had seen in 
193 hours 135 meteors, or at the rate of -7 per hour, and from 
June to December 281 meteors in 272 hours, an average of one 
per hour. 

VOL. XVII. s 



224 Proceedings at Meeting of [No. 216. • 

Prof, Turner. Two papers have been received on GtJe's 
Comet. One by Mr. Eussell, of the Sydney Observatory, in which 
he calls attention to the remarkable changes in the comet. The 
chief interest is in the very beautiful photographs which Mr. 
Eussell has sent with the paper. The discovery of the comet 
was announced on April 4, and on April 5 and following days 
satisfactory observations were obtained with the equatorial. The 
tail was exceedingly faint, and only visible for 7 or 8 minutes. 
[A photograph of the comet taken on the 5th with one hour^s 
exposure, which showed a marked condensation, was exhibited on 
the screen, the stars in the neighbourhood of the comet naturally 
appearing as trails, corresponding to the motion of the comet 
during exposure.] 

The President. I should like to call attention to the fact that 
every tooth of the clockwork is visible in the star trails in the 
photograph. This is interesting as showing a method of estimating 
the number of teeth in the trail. It is absolutely a perfect way 
of showing the equality of spacing and form of the teeth of the 
driving-wheel. I have examined many trains of wheels by this 
method. 

Sir Robert Ball described the method adopted by Mr. Graham 
in making a series of observations of Comet G-ale at Cambridge 
with the Northumberland Equatorial. The observations were made 
with the square-bar micrometer, which Sir Eobert Ball described. 
Dr, Isaac Roberts, I notice an absence of the stellar nucleus in 
the last photograph of this comet shown ; on a photograph taken 
at my observatory, in the midst of the dense nebulous head of the 
comet there appeared a streak which indicated a pretty fairly 
defined stellar nucleus. 

Mr, Incjalh Was not the comet brighter at the time Dr. Boberts, 
took the photograph than it was when it was taken at Sydney ? 
I have seen no tail to it, and I do not know whether a tail has 
been seen telescopically. 

Capt, Noble, I saw a stellar nucleus visually. It seemed to 
flash up like an excessively minute star, but it had no tail at the 
time I saw it. 

Mr, Crommelin, Mr. Gale writes that a faint tail was visible 
early in April, which increased in brightness until the 12th, but 
diminished in length from 1^° to 15' between that day and the 
15th. There was a tail photographed early in May in Paris 4 
degrees long, but no trace of that could be seen visually ; but I 
think that I saw an account in the ' Astronomische Nachrichten ' 
that a German observer had seen it. 

Prof. Turner, I am afraid I omitted to bring out this fact — 
that Mr. Eussell's paper is chiefly concerned with these very 
remarkable changes in the comet. I will read two instances, 
" On April 24 there was a separate condensation and well-marked 
narrow tail 2 minutes across '* ; on the 29th, " weather partially fine> 
an exposure of 2 hours was obtained ; the coma was 15 minutes 
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in diameter and no defined tail. With the eiiuatoria! nothing 
cuuld i)e seen of it." 

Mr. W. H. iWttiy. I saw the comet ou several nights in May 
and also last Saturday, and I have not been able to distinguish any 
signs of a tail ; the stellar nucleus has been seen, but rather 
unsteadily. Last Saturday, when tha comet was more faint, tho 
ateilai" nucleus was seen more clearly and was visible in the a-inch 
finder. 

Df. Inaae liohcrts exliibited on the screen photographs taken 
with his 20-ineh reflector. The first of these showed the nebulfc 
^ V. 42 and y 1. 176, 177 ComiB Bereoiris, and Dr. Roberts 

¥ointed out that a drawing of ^ V. 43 was given in the Phil, 
rans. for 1833, which showed the nebula esteuding to a fine point 
at each end and with a dense nebulous centre. Lord Rosse de- 
scribed it as an extraordinary object with a bright star near the 
centre. In the present photograph the nebula much resembled a 
mackerel both in form and markings, with no definite stellar 
BueleuB, but with a bright star near the centre touching the 
Borthern edge. The image of the other nebula on the plate con- 
firmed Lord Bosses statement that it was one and not two nebula?, 
find the five stars shown in hia drawing were in the positions he 
indicated. 

The next photograph showed the nebulio M. 65, 66 and 
y V 8 Ijeonis. Comparing the first of these, M. 65, with a 
drawing in the Phil. Traaa. for 1833, and with a drawing by Lord 
Bosse in the Phil. Trans, for 1850, the resemblance was not 
striking. The photograph showed the nebula as a symmetrical 
ellipse with a well-defined stellar nucleus surrounded by dense 
nebulosity, in the midst of which Was a spiral ring filled with 
nebulosity ; the whole of this was surrounded by two elliptical 
Tinge of nebulosity separated by dark spaces, and five star-like con- 
densations of nebulosity were involved in the rings. Dr. Roberts 
also explained that the nebula ^ V, 8 Leonis on this photograph 
did not resemble the drawing of the same object in the Phil. Trans, 
for 1833, but the description by Lord Bosse from observations 
made between 1848 and 1866 well represented the.greater part of 
the nebula. The speaker added that the time was approaching, 
if it had not already arrived, when discussion concerning the 
development of these gigantic celestial bodies might be profitably 
undertaken, for reliable evidence showing their form and structure 
is rapidly accumulating. The classification of the nebulie into 
blight, faint, large, and very large was much too indefinite a 
description of the objects as now shown hy photo»raphH They 
would require a distinct classification of their forms, structures, 
brightness, and their spectra. 

A third photograph was shown of the cluster ^ \'I 37 Argils, 
which showed a remarkable aggregation of faint stars m the niidit 
of crowded surroundings of similar stars which covered the sky 
for several degrees. 
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The President then called on Mr, E. B. Knohel to read his paper, 
" Eemarks on Dr. Roberts's Photographs of Star-clusters." 

Mr, Knohel, It is with some trepidation that I venture to read 
this paper, for it requires some audacity on the part of any one to' 
impugn the accuracy of a photograph. In considering the 
photographs of star-clusters which have been presented to the 
Society from time to time by Dr. Roberts, I have been struck with 
the difference between the appearance as seen on the photograph 
and in the telescope. The great variation of the magnitude of 
stars in the same field of view, so obvious in visual observations, 
is not apparent in the photographs. At first I was inclined to 
consider this anomaly due to the long exposures usually given ; 
but that explanation is hardly borne out by more minute examina- 
tion. There is an untrue and unnatural uniformity about the 
magnitudes which required investigation. At the last uieeting 
Dr. Roberts exhibited a photograph of 44 Piscium and its neigh- 
bourhood. It was obvious on comparing a drawing that I had 
made some years ago with the photograph tliat I had shown a 
wider range of magnitude than can be seen on the phptograph. 
If one compares photographs of the same field taken by a refractor 
and by a reflector, the difference to which I call attention is 
most conspicuous, and the facts cannot be disputed. To obtain 
further information on this point I have measured the diameters 
of a fair number of stars in photographs taken respectively by the 
MM. Henry and by Dr. Roberts. 

The appearances in Dr. Roberts's photographs I believe to be 
seriously inaccurate. It is unfortunate that we possess so little 
information as to the size of the photographs of star-disks as taken 
with different telescopes ; it seems apparent that there must be a 
different scale for reflectors and refractors. It will be remarked 
at once that the order of magnitude is the same in both reflector 
and refractor photographs, but the scales are different. In the 
Pleiades, stars from the 7th to nth magnitude, which in the 
refractor photographs show a range of area from 25 to i, in the 
reflector photographs range from only 4 to i. In all the reflector 
photographs it will be seen that there is an equalization of the 
magnitudes, and thus these photographs present to us a very 
inaccurate portrait of the object. 

Mr, H, F, Neivall read his paper on the " Formation of Photo- 
graphic Star-disks." In explanation of a photograph exhibited on 
the screen Mr. Newall said : — This is an enlargement of the mark 
made by a Lyrse on an ordinary photographic plate placed near the 
visual focus of the 25-inch visual refractor at Cambridge. The 
series of rings which are seen in this mark have been investigated 
with interesting results. The mark may be described as a circular 
spectrum, whose red end is at the centre, and whose violet end 
fades into invisibility at the confines of the mark. The rings are 
the hydrogen absorption lines in this circular spectrum of a Lyrae. 
Other photographs were projected on the screen, contrasting 
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images formed on an isoehromatic plate and on an ordinary plate, 
and also those formed on an isoehromatic plate exposed behind a 
dark yellow glass and normally. 

The Astronomer Royal, As a preliminary to the discussion of 
the paper which Mr. Knobel has read, I think we ought to have a 
statement of the minimum diameter of the disks on each plate 
measured. The diameter of the smallest disk photographed de- 
pends so much upon the mounting of the telescope, the accuracy 
of the clock-driving, and various circumstances, that if we Compare 
the least disk with the greatest it does not follow, that the range 
■of star magnitudes will be the same for plates taken with different 
telescopes. 

Mr, Knohel, That is hardly the point of the paper. The point 
is, that the photographs do not represent the object as seen by the 
eye nor by the telescope, and shows that the areas of the disks 
taken with the refractor are very widely different for different 
magnitudes, and that this is not the case with photographs taken 
with the reflector. I was discussing this question with the MM. 
Henry in Paris, and they confirmed the opinion I expressed. 

Mr. Ranyard, The size of a disk depends on the type of 
spectrum of the star. We should not expect the same law for all 
stars, nor for all instruments. 

Sir Robert Ball. I agree with the spirit of Mr. Eanyard's re- 
marks. I think all we need expect is some law connecting the 
figures which represent the size of the images with the figures 
representing the magnitude of the stars. It is perfectly plain that 
there is such a law. Here is a very simple one : — If we subtract 
2 from the figures in the column giving the magnitudes and 
multiply by the figures representing Dr. Roberts's areas the product 
is the same all the way down the column. 

Mr. Dennis Taylor, I had the honour to read a paper before 
this Society in Novenber last on the secondary spectrum of the 
refracting telescope, in which I suggested that the abnormally 
large star-disks shown in photographs taken by refractors were 
most probably due to the circles of confusion formed by the 
aberrant rays ol: outstanding colours gradually imprinting them- 
selves on the plate ; aud I consider that the photographs which 
Mr. Newall has brought before us this evening may be said to fully 
confirm my theory, if not absolutely to prove it. I agree with 
Mr. Eanyardj in his criticism of Mr. KnobeVs remarks, about the 
refractor not truly representing the visual appearance of a field of 
stars. I cannot understand how a photograph taken with an ordinary 
refractor can be said to represent a field of stars, when by eye- 
observation the star-disks are all of about the same apparent 
diameter. If one observes through a six-inch telescope, for 
instance, the star-disks all appear of about the same angular diameter 
of approximately o"*8* When these star-disks come out photo- 
graphically from 3 to 6o times the diameter which they appear to 
have with eye-obs^n^ation, and some even with a diameter of one 
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minute of arc, I fail to see how photographs taken with a common' 
refractor can be said to represent the telescopic view of the stars 
as seen with the eye. How about double stars 2 or 3 seconds apart ? 
How could such photographs show these as double stars ? I think 
we have had conclusive testimony this evening that we should not 
expect photographs to give very conspicuously accurate scales of 
magnitudes, of stars. It is an open question as to how far we can 
trust the areas of the star-images taken with an ordinary refractor 
as real measures of the magnitudes or brilliancy of stars. I have 
always been very sceptical myself. 

Dr, Roberts. I have to congratulate our late President, Mr. 
Knobel, upon the renewed vigour he has shown, and upon having 
brought us the latest news from Paris. But I think he has not 
taken sufficient time to consider the subject of his paper in all it& 
bearings ; if he has, the Astronomer Royal must feel very un- 
comfortable, as must also the possessors of those costly and 
beautiful photographic instruments designed for the international 
astrographic survey , for if the photographs are of no value it is a 
very serious matter. However, I think the error lies in the 
assumption of Mr. Knobel, and if he wants to compare star photo- 
charts with eye-charts he must first determine the relative photo- 
graphic magnitude with the eye-magnitude of every star on the 
plate that he has examined. Of course the eye will see very 
diiferently from the photograph, and he must therefore determine 
a scale from the photograph and not from the eye-estimation ; 
and if he does that he will be able very closely to arrive at 
identical results in both cases. The Astronomer Eoyal will tell 
us they have carefully considered the magnitudes of the stars on 
the photographic plates and that they do bear a definite relation- 
ship to each other and to the time of exposure of the plate. By 
measuring a particular photograph, and confining the measurements 
to that plate, a law can be deduced for the magnitudes of the stars^ 
on that plate which is more accurate than by eye-observations 
would be possible. Then the refractor and reflector require dif- 
ferent treatment. "We are not to assume that the two kinds of 
instruments have every thing in common. In fact, the whole of 
the criticisms which Mr. Knobel has brought before us to-night 
are based upon unsound data, and he must proceed in a very 
different way before he can attack the accuracy of the photographs. 
Take the same area of the sky any number of times : and if there 
are no variables amongst the stars we sliould get the same relative 
magnitude values always, and formula? could be evolved for each 
pJate to reduce those relative values to a reliable system of esti- 
mation of magnitudes. I shall be very happy to assist Mr. Knobel 
if lie wants data to work this out in a scientific manner; but I 
should be very sorry to impose upon the Society and upon the 
world at large something which is of very little value compared 
with eye-observations. 

jJ/r. KnolifL 1 limited my paj)or entirely to star-magnitudes. 
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Dr. liaberts. But tbere are general decJuctiona fliat all these 
photographs are of comparatively little value, 

Mr.KnobeL No! 

Ih: Mohertg. However, the relative positioua of the stars can 
he determined with vei'y considerable accuracy, and if the right 
methods are takeu to detertniae the magnitudes, and they are 
treated differeutly from the method in ■which Mr. Knobel haa 
treated them to-night, he will find greater consistency ia given by 
the photographs than ia given hy eye-obaervatious. 

Mr. Knoltel. My point was that photographs of clusters of stars 
aa taken with the reflector are unlike the objects, and I have 
proved that statement liy measurements I have made, and I con- 
firm it 1^ the opinions of others who have no doubt on the subject. 

The Prmdent. Mr. Newall has anticipated what I intended 
to bring before the Society myself later. The question of the 
magnitude of atar-disks has occupied my time considerably for the 
lost two or three years, and I have photographs which hear out 
exactly what Mr, Newall has shown us. The ideal plate and the 
ideal instrument would give all stars of exactly the same diameter. 
I will add, further, that magnitudes would be shown by different 
intensity of light on that ideal photographic plate, and that is the 
only way that differences of magnitudes ought to he shown, and 1 
congratulate Dr. Eoherts on the fact that the areas of his stars 
are so very much smaller than those taken with a refractor, because 
it shows his magnitudes are nearer ideal perfection. His instru- 
ment being free from secondary spectrum is more nearly perfection 
than that constructed by the Brothers Henry, One thing 
Mr. Newall has shown on the screen which I do not think is 
quite ftdr ; and that is, side hy side he has shown the ordinary plate 
and the isochromatic plate with and without the screen. As a 
matter of fact the isochromatic plates will require about 30 times 
the exposure with the dark yellow screen that they will without it, 
I think he has scarcely done justice to the ordinary plate. 

As to the definite reLition of star-magnitudes, I think these very 
experiments show that for every telescope there wiD have to he a 
difierent formula brought to bear. We have had a number of 
formula! of photi^raphic star-magnitudes published and they all 
differ. The idea seems to be that people should get their star- 
magnitudes eKactly by the same focmuhi. When you see how 
star-disks are made, as Mr. Newall has shown, yon will see that is 
impossible unless a reflector is used. Then the only main factor 
to deal with ia the photographic plate. I hope someone will bring 
tiiis forward another time, when we shall be able to further discuss 
Mr, Knobel's ideas. 

Mr. Sidney Waters then read his paper, and showed on the 
screen mapa of the northern and southern celestial heiniapherea on 
which were charted the nebulie and clusters iu Dr. Dreyer's Cata- 
logue of 1888. 

A paper by Mr. Bainpag, communicated by Mr. A. Cowper 
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Ranyard^ was read, " On the Semi-Annual Variation of Meteors." 
According to Coulvier Gravier, Schmidt, Denning, and other 
observers, the number of meteors seen in the second half of the 
year exceeds by two or three times the number in the first half- 
year. This variation has hitherto been attributed to the planetary 
motion of the Earth, upon the same principle by which the horary 
variatibn is explained. The observer each night is carried round 
from evening to morning, from the back of the Earth in her 
orbital motion to the front, where more meteors are encountered. 
So in the second half-year the northern hemisphere being in front 
of the Earth's planetary motion should encounter more meteors 
than in the first half-year ; while in the southern hemisphere the 
season of frequency should be reversed. It appears, however, 
that this cause is insufficient to account for the amount of variar 
tion observed ; and the observations of Dr. Neumayer at the Mel- 
bourne Observatory show^ that the variation is not, in fact, reversed 
in the southern hemisphere, but follows the same law of an in- 
crease in the second half-year. A further explanation conunon to 
both hemispheres is therefore required. 

It was suggested that the variation may probably be due to the 
cosmical motion of the solar system, which causes a semi-annoal 
variation in the absolute motion of the Earth. This, if meteors 
were at rest in space, would cause a contrary variation, more 
meteors would be encountered in the first half-year, when the 
Earth's absolute motion is swiftest. But if meteors are assumed 
to have an average general motion following and overtaking the 
Sun, the conditions would be reversed, and the larger number of 
meteors would be encountered in the second half-year, when 
nieetiug the Earth, than in the first half-year, when being overtaken 
by her. 

Such an explanation attributes to meteors a cosmical motion 
and a cosmical origin. 

The vast number of meteors, their prevalent direction from 
longitude o° to 90°, and the position of Denning's radiants, as 
corrected by M. Kleiber, were referred to in support of their 
cosmical character and assumed motion. 

The following papers were announced : — 

Prof. E, ir. Brown. '* Xote on the Lunar Theory." 

W. F. Dainmj. ** The Discovery of Comets." 

Isaac Boherts. " Photograph of the Cluster ^ VI. 37 Argus." 

Isaac Boherts. " Photograph of the Xebula y V. 42 and ^jt I. 
176, 177 Comae Beriniois." 

Isaac Roberts. " Photograph of the Nebula; M 65, 66, and 
^ V. 8 Leonis." 

Lieut. -Col. E. E. Marl'wick. " Xote on the Variable Star U 
Orionis." 

John Tihhutt. " Orbit-elements of Comet Gale, 1894, 
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H. C, Russell. " Observations of Comet Grale, 1894." 

Sidney Waters. " On two Distribution Maps of the Nebulae 
and Clusters in Dr. Dreyer s Catalogue of 1888." 

A. M. W, Downing. "Note on B.A.C. 5255=Brisbane 5525." 

Sir It. S. Ball. *' Observations of Gale's Comet mad^ at the 
•Cambridge Observatory." 

E, B, Knobel. " Eemarks on Dr. Eoberts's Photographs of Star- 
clusters." * 

W. F. Denning. "Motions of Fireballs and Shooting- Stars 
relative to the Earth." 

O. C. Bompas. " On the Semi- Annual Variation of Meteors." 

J. E. Om^e. " On the Orbit of OS 82." 

E. J. Stone. " On some Points connected with the Integration 
of the Differential Equations of the Eelative Motions of Material 
Systems." 

E. J. Stone. " Note on the Distribution of the Stars generally 
used for the Determination of Clock-Error with respect to the 
Equator." 

A. Marth. " Ephemeris of the Satellites of Mars, 1894." 

A. Marth. *' Ephemeris for Physical Observations of Jupiter, 

1894-S." 

Prof. H, H. Turner. '* Some Measures of Photographs of the 

Pleiades at the Oxford University Observatory." 

H. F. Neivall. " On the Eormation of Photographic Star- 
Discs." 

Prof. H. H. Turner and W. O. Thackeray. "On the E-D 
Discordance." 

Royal Observatory, Greenwich. " Observations of Gale's Comet 
ih 1894)." 

The following gentlemen were elected Fellows of the Society : — 

Rev. J. T. W. Claridge, M.xl., Tamworth, Staffordshire ; David 
G. Simpson, 199 Camberwell Grove, Denmark Hill ; Rev, Ernest H. 
Smith, M.A., E.N., H.M.S. ' Tourmaline/ N. America and West 
Indian Station ; Sir John Benjamin Stone, The Grange, Erdington, 
near Birmingham. 

The following Candidates were proposed for election as Fellows 
X)f tiie Society : — 

Oeo. C. Bompas, 121 Westbourne Terrace, Hyde Park, W. 
^proposed by A. Cowper Eanyard); Bryan CooJcson, Magdalen 
CJollege, Oxford (proposed by Prof. H. H. Turner) ; Lieut, Basil 
Taylor, B.N., H.M.S. * Blake,' North American Station (proposed 
by Sir J. Eees). 
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BEITISH ASTEONOMICAL ASSOCIATION. 

The seventh ordinary Meeting of the fourth Session of the Britisb 
Astronomical Association was held at University College, Gower 
Street, on Wednesday the 30th May, Dr. A. M. W. Downing, 
M.A., r.E.A.S., President, in the Chair. 

Mr. P. F. Duke, F.E.A.S., read the minutes o£ the previous 
meeting, which were confirmed. The election of ten new member? 
by the Council was announced and confirmed, and the names of 
five candidates for membership were approved and suspended. 

Mr. E. W. Maunder, F.R.A.S., read a paper by Miss Brown on 
" A Visit to the Madrid Observatory." The writer described the 
transit instrument, the great refractor, and the meteorological 
instruments, and expressed her regret that, owing to want of funds 
and the smallness of the staff, none of the observations at Madrid 
are published. 

Miss Everett, M.A., read a note from Herr Leo Brenner on 
"Critical Changes in the Moon." The paper consisted of an 
extract from the Journal of the Manora Observatory, Lussinpic- 
colo (Istria), describing the discovery of several objects near 
Cassini which did not appear to have been observed before, more 
particularly a " rill," which was very large and easy to be seen. 

Mr. O. F. Chambers, F.R.A.S., said that, speaking from an 
experience of 30 years with telescopes of all kinds, and considering 
the differences exhibited by the same object in different instru- 
ments and under different powers, he did not believe that there was 
any valid evidence of any change on the Moon's surface. 

Mr. E, W. Maunder, F.Ii.A^., exhibited and explained several 
photographs o£ portions of the Milky Way and other stellar fields^ 
taken by Mr. Eussell, of the Sydney Observatory. 

Mr. B. E. Cammell, F.ILA.S., forwarded a drawing of Saturn, 
accompanied by a note which was read by Mr. E. W. Maunder. 
The drawing was made with a i2|-inch reflector, by Gr. Calver^ 
with a power of 350, and showed a great amount of detaiL A 
lantern-slide of the drax^ing was thrown upon the screen. 

Mr. JS\ E. Green, F.B.A.S. (late Director of the Saturn section), 
expressed great admiration for the excellence of the drawing, both 
as to its accuracy and artistic beauty. 

Mr. A. J. S. Adams read a note on " A Eemarkable Sun-spot " 
(April 29th), and Mr. G. J. JS^eivbegin, F.E.A,S., exhibited some 
photographs of Sun-spots and of the Moon, taken with an ordinary 
achromatic and enlarging lens. 

Miss Everett then read a paper which had been received from 
Dr. J. Keeler, F.E.A.S. (Allegheny Observatory, U.S.A.), on " A 
Comparison of Drawings and Photographs of Jupiter." The 
writer said that at the Mooting of the B. A. A. on March 28, 
Mr. Holmes was reported to have remarked, with reference to 
certain drawings of Jupiter made by him at the Lick Obsen^atory, 
" that the belts were not accurately placed, and that a draughtsman.- 
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who could commit so great an error was not to be trusted in fine 
detail/' Dr. Keeler thought that Mr. Holmes's criticism was not 
warranted by the facts, and he had since carefully measured a 
positive copy of an excellent photograph of Jupiter taken with the 
JLick telescope about the time when the drawings were made, and 
£ound that it confirmed his drawings as closely as could reasonably 
l)e expected, in fact he was surprised at the close agreement. A 
t;able of measurements was appended to the paper. 

Mr, Holmes said he had no intention of hurting Prof. Keeler'& 
feelings, and could say nothing w^th respect to Prof. Keeler's 
original drawings. He still thought that the reproductions of 
the drawings shown on the occasion referred to did not exhibit 
Jupiter as they saw it in the telescope. 

Miss Everett next read a paper by the Rev. W. E. Waugh^ 
F.R.A.S., on " The Winds of Jupiter." The writer thought that 
the belts and spots and other markings on this planet were 
probably the result of cyclonic action in the Jovian atmosphere 
rather than anything in the nature of volcanic disturbances. 

Papers were also read by the Secretary from Mr. David E. 
Packer on "The Temporary Stars," by Mr. W. H. S. Monck, 
P.R.A.S., on " The Relation between the Distances and Spectra 
of Stars," and from Capt. J. W. Smith on " The Use of Orreries."^ 

The President mentioned that Messrs. Home and Thomthwaite 
had sent an equatorial for the inspection of the Members. 

The Meeting then adjourned at 7 p.m. 



ROYAL METEOROLOGICAL SOCIETY. 

The closing meeting of this Society for the Session was held on 
"Wednesday, June 20th, at the Institution of Civil Engineers, 
Oreat George Street, Westminster ; Mr. R. Inwards, F.R.A.S., 
t^resident, in the chair. 

Mr. R. H. Scott, E.R.S., read a paper on "Fogs reported with 
Strong AVinds during the 15 years 1876-90 in the British Isles." 
Out of a total of 135 fogs, 108 were associated with cyclonic, and 
37 with an ticy clonic conditions. The majority of the fogs 
occurred with south-westerly winds and with temperatures very 
cjlose to the maximum for the day. • 

Mr. R. H. Curtis, F.R.Met.Soc, read a paper on " Some 
characteristic Features of Gales and Strong Winds." After calling 
attention to the unsatisfactory state of anemometry, and after 
describing the " bridled " anemometer at Holyhead, Mr. Curtis 
stated that the greatest force ot* an indi\'idual gust which he had 
met with was registered in December 1 891, and amounted to a 
rate of 1 1 1 miles per hour, which with the old factor would be 
equivalent to a rate of about 160 miles per hour. Gusts at a rate 
from 90 to 100 miles per hour have many times been recorded j 
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bat the usual limifc for gusts may be taken to equal about 80 miles 
per hour, which on the old scale would be equivalent to about 1 20 
miles per hour. Gales and strong winds differ in character very 
much ; and as the result of a prolonged study of their general 
features as recorded by the bridled anemometer, the author has 
been able to group them into three general classes. He then 
described those gales which are essentially squally in character, in 
which the gusts constitute the main feature of the gale. In an 
average gale the ordinary gusts follow each other at intervals of 
iibout 10 to 20 seconds, while the extreme gusts occur at the rate 
of about one per minute. " Another class of gales are those in 
which the velocity of the wind is tolerably steady. In the third 
class are gales which appear to be made up of two series of rapidly 
succeeding squalls — the one series at a comparatively low rate of 
velocity, the other at a much higher one, the wind-force shifting 
rapidly and very frequently from one series to the other. Mr. 
Curtis also stated that on looking carefully over the anemometer 
records he had not un frequently found, very distinctly marked, a 
prolonged pulsation in the wind-force which recurs again and 
again with more or less regularity of perhaps twenty minutes or 
half an hour in some cases, and in others at longer intervals of 
about an hour more or less. 



A New Method in Astronomy, 

The methods of exact astronomy have not essentially changed 
since Flamsteed set up his mural arc at Greenwich in 1689. 
Everything, it is true, was then in the rough. Instruments hope- 
lessly defective, from the modern point of view, were dealt with on 
the easy hypothesis of their perfection, while some of the chief 
elements in the processes of reduction were not so much as thought 
of. Since then, innumerable and admirable refinements have been 
introduced by six generations of anxious, active, and ingenious 
observers ; but the same general plan has been adhered to. 
Nevertheless, the results are not all that could be desired. 

Nor are they the best that can be attained. This has been 
clearly shown by a recent research of Dr. Gill's *, and is clearly 
recognized by no less an authority than Professor Newcomb t. A 
reform is, then, inevitable, for there is no stopping short on the 
endless road towards perfection ; and that suggested by Dr. Gill 
has at any rate the merit of feasibility. The demands made by it 
upon astronomical energies are, indeed, severe ; but they are of a 
kind which various enterprises, completed, projected, or actually in 
hand, have well prepared them to meet. 

The proposed new method has grown out of special exigencies, 

* Monthly Notices, April 1894. t Astronomical Journal, •No. 311. 
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and thus possesses what may be called the vitality of a natural 
development. Originally devised for the observation of Mars at 
Ascension in 1877, it was applied, in a much more elaborate form, 
to the similar determinations of the minor planet Victoria made at 
the Cape in 1889. Its principle is readily explained. Close along 
the path of a planet near opposition, a number of stars are selected,, 
and linked together, by careful and repeated heliometric measures, 
into a system of interdependent points. A network of triangles 
is, in fact, formed on the sphere, just as in a terrestrial survey, 
the mutual relations of which serve to control each separate deter- 
mination. The same stars are also observed as well as possible in 
the ordinary way on the meridian, and by the comparison of their 
relative places thence computed with those established in the 
triangulation the very smallest errors can be eliminated. Then, 
as the planet travels among these rigidly ascertained sky-marks, 
it« situation relative to successive pairs of stars is measured with 
the heliometer night by night during the ^vourable period of 
about a month before and a month after opposition. An extraor- 
dinary degree of accuracy can thus be realized. Dr. Gill's ob- 
servations at Ascension disclosed with the utmost defiuiteness a 
minute fictitious inequality in the motion of Mars, " which would 
never," according to Professor Newcomb, " have been noticed in 
even the best meridian observations." The tabular error — due to 
a computational oversight — so unexpectedly corrected, had a 
coefficient of one third of a second of arc, and was periodical in 
13^ days. 

Tet striking as was the warrant of exactitude furnished by its 
discovery, a notably closer approach to ideal excellence was achieved 
twelve years later. The operations on Victoria afforded three 
remarkable results. First, and primarily, a solar parallax of 8"*8oo, 
\dth a probable error of o"'oo6, corresponding roughly to a mean 
distance from Earth to Sim of 92,800,000 miles, uncertain to the 
extent either way of no more than 6000 miles ! This triumphant 
solution of a great problem was associated \rith the reduction, by 
one-sixtieth of the value heretofore ascribed to it on Leverrier's 
authority, of the lunar equation in the movement of the Earth. 
The irregularity in question, which arises from the revolution of 
the Earth round its common centre of gravity with the Moon, is 
reflected in a small monthly oscillation of the Sun as well as of 
other exterior bodies, diminished of course in the inverse ratio of 
their distances. The correction now applied to its amount could 
only have been arrived at by means of observations accordant among 
themselves to within considerably less than one tenth of a second 
of arc. If, however, the extent of the Earth's lunar orbit be less 
than had been supposed, it follows that the mass of the Moon had 
been proportionately over-estimated. And its concluded diminu- 
tion by above one per cent, constitutes the third special result 
from the operations of 1889. 

Plainly, then, the general adoption of the heliometric method 



236 New Method in Astronomy. [No. 216. 

would raise planetary astronomy to a far higher level than it at 
present occupies. • Quite new possibilities would dawn upon 
planetary theory if a homogeneous mass of materials at least five 
times more trustworthy than any hitherto procurable could be 
placed at the disposal of investigators in celestial dynamics. But 
the attainment of this desirable end is subject to two conditions. 
International co-operation must above all be secured. One large 
scheme must be worked out in its various parts, in observatories 
scattered widely over the globe. For the purpose of the Victoria 
determinations three continents combined their forces. Twenty- 
two transit-instruments and five heliometers were brought to bear 
on the execution of a common plan. For the creation of a 
routine-branch of astronomy modelled on this special effort, a still 
more complete and widespread organization would be needed. 
Astronomy is, however, becoming every day more cosmopolitan. 
The habit of combination has been established; the machinery 
of combination has been constructed, and set going. There ought, 
then, to be little difficulty on this score. 

If it were only a question of substituting for meridian observa- 
tions the system of tracking the planets among known stars, the 
barriers should fall at the first blast of the trumpet. But before 
the full advantages promised by this substitution can be reaped, 
an obstacle of a fundamental kind must be removed. Dr. G-ill 
has brilliantly succeeded in determining Mitb almost ideal accuracy 
the relative positions of a suitably chosen set of stars, and of a 
body moving among them ; and this suffices for many important 
purposes. Dynamical research, however, demands absolute places, 
which are not easily obtained. They cannot be had at all without 
referring to the Sun; and solar observations of precision are 
hampered by peculiar causes of uncertainty. The troublesome 
question of latitude-^^riations is besides involved. After looming 
long in the distance, it is now at last in full evidence, and can no 
longer be ignored in any discussion connected ^^'ith practical 
astronomy. 

The state of affairs, accordingly, is this. Relative determina- 
tions can be made with almost any desirable exactitude ; but abso- 
lute determinations remain unsatisfactory. The place of every 
fundamental star is, in fact, affected by an uncertainty amounting, 
at the very least, to one third of a second — a gross quantity in 
heliometric work. Can this be remedied ? and how ? These are 
among the leading questions which Dr. Gill desires to submit to 
the deliberations of an astronomical council of nations. 

There can be littb doubt that means will sooner or later be 
found to render his improvements completely effectual. Science 
cannot voluntarily resign itself to imperfection : least of all in 
this age of crowded and turbulent advance. Astronomers accor- 
dingly, while they labour in the present, may safely trust to the 
future. 

68 Redcliffe Square, S.W. A. M. Cleekb. 
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Siritis and Procyon, 

In the June number of ' Astronomy and Astro-Physics ' are two 
papers — one •' A Graphical Method for determining the Apparent 
Orbits of Binary Stars," by Charles P. Howard, dealing with star- 
measures of Sirius from 1862 to 1890 ; the second " The Variable 
Proper Motion of Procyon,'' by S. W. Burnham, founded upon 
measures made by Otto Struve between the years 1850-90 — which 
have no apparent connection with one another when viewed in the 
hght of the immediate purposes of publication, but which, I think, 
may be shown when taken together to afford a basis for some 
curious reflections. Mr. Howard for the purposes of his paper 
has taken a series of observations of the relative positions of Sirius 
and its companion, collected together by Mr. Burnham and pub- 
lished in the ' Monthly Notices ' of April 1891 ; and the general 
result of his paper is that the best elliptic orbit he can deduce, 
after trying twenty, does not satisfy the observed positions to the 
extent that their trustworthiness would seem to warrant, and that 
there are large systematic divergencies from this orbit between the 
years 1862 and 1869 and 1878-90. In fact he finds these two 
periods a veritable Charybdis and Scylla, and as a last resource he 
•adopts the assumption of an epicyclic orbit — that is, that Sirius has 
B» dose companion, and these two together move in an orbit about 
"the third, — and this assumption seems to satisfy the measures in 
£L remarkable degree, even better than the trustworthiness of the 
observations would seem to warrant. Such an assumption that a 
binary system is, like matrimony, a committee of two with power 
tro add to their number, is not a novel w^ay out of the difficulty — 
•the only difficulty is to find the disturbing body. Mr. Burnham's 
paper treats of the micrometrical measures of the difference in 
declination of Procyon and two adjacent stars made by Otto 
Struve between the years 1850-90, and lately published in vol. x. 
of the Pulkowa Observations. These observations were made for the 
express purpose of determining the amount, direction, and character 
of the proper motion of Procyon, and particularly with reference 
to the question of its variability. 

In an accompanyiug diagram Mr. Burnham has given the 
observed corrected differences of declination (he does not say 
how they have been corrected, but we may assume that Auwers' 
.corrections for proper and orbital motions have been apphed), 
from which it is apparent that the points representing these 
differences do not lie on a straight line, as would be expected if 
the proper motion and orbit adopted accurately represented the 
facts, and the maximum discrepancy occurs about the epochs 1863 
and 1885 ; it would have been interesting, for reasons given below, 
if the author had also tabulated in a graphical manner the observed 
differences of B.A. Mr. Burnham remarks in his paper that " it 
would be of interest to present in graphical form all the apparent 
variations as shown by work with the meridian circle, so that the 
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consistency and value of the data could be submitted to tests which 
cannot be applied* to tabular test." Within the last year such a 
graphical presentation of the Grreenwich Transit Circle observations 
has been made by me in the case of many stars, including the t\^^a 
whose names head this paper, arid the results for these two show 
characteristics strikingly in accord ^^ith those given by Mr. Howard 
and Mr. Burnham. 

It happened that, in preparing the Greenwich Five-year Cata- 
logue of Fundamental Stars for 1890, it was necessary to compare 
star places as observed at Greenwich between 1887-91 with the 
places of the same stars as deduced from the Green\^'ich Ten -year 
Catalogue, 1880, and as in the course of this work it was noticed 
that the differences for some of the stars appeared large and 
systematic, a more detailed examination was made. The observed 
places of Procyon and Sirius for the years 1836-91 were reduced 
to the epoch 1890 by the use of Peters' constants and Auwers* 
proper motions, the means, both of E.A. and N.P.D., of all con- 
secutive seven years' results were taken, in order to eliminate 
effects due to the seven-year period of the latitude variation as 
adopted by Dr. Chandler, and these means were plotted as ordinates 
with time as the abscissa. A mean line drawn through the points 
thus laid gives the apparent correction to the assumed proper 
motion. In the case of Procyon, Prof. Auwers' values appear 
to be substantially in accord with the Greenwich observations, 
but those for Sirius require small corrections. Correcting the 
observations for the motions thus indicated, and laying down 
the corrected means of B.A. and X.P.D. as ordinates and abscissae 
respectively, the observed orbits thus laid down show marked dis- 
turbances of varying character at nearly equal intervals of time and 
at nearly similar dates. After a great deal of time and trouble 
had ' been expended over these discrepancies, they were at last 
reluctantly set down to systematic or accidental errors. Now 
comes the remarkable fact. The periods 1860-68 and 1880-90 
which trouble Mr. Howard, cover two of the periods of dis- 
turbance in the Greenwich transit-circle observations of Sirius. 
These same two periods mark the times of maximum variability in 
the proper motion of Procyon as given by Mr, Burnham in the 
above paper, a variability which is also supported by the Green- 
wich transit-circle observations. The mutual support thus shown 
to exist between the double-star and transit-circle observer has 
been further strengthened by Mr. Lewis, who finds that in the 
case of C Herculis, and in that of several other double stars, similar 
sympathetic relations exist between the transit-circle observations 
and the micrometer measures. Speaking generally, the case may 
be summed up as follows : double-star observers find certain 
peculiarities in their observations which are fully dealt with by 
Mr. Burnham in a paper on invisible double stars, 'Monthly 
Notices,' vol. li., and which appear to be only explicable on three 
suppositions : firstly, there are inherent systematic errors in the 



•-^'- *— '• ■■- - 



Ji[iy I8!)i.] 



Scknoifi-aphical Xoies, 



23a 



obanrvarions ; Beoondly, tliere is a diBtiirbiua; came pecaliur to 
tb« pysteiii; thirdly, tbere is sorae unknown disturbing uaiise 
imtsiile the Hyalam. I'ur binary tjubstitiite briglit star, and a 
considerable study of sisty years of Greenwjcb Ir.iiisit-ciriHe 
observatioQs has drivun mo to aomewhnt similar conclusions. A 
fow more coincidmiwH like the ones described above «'onld 
natnrally excite a feeling that, there raav be " more ia heaven and 
earth tlian ia dreamt of m our compntationB." 

Blaeliheftlli, 1894, June zj. W. G. ThackbbAT. 



Selfnographical Notes. 

Goci-HNiue. — This fine riug-plaiu, standing south-west of 
Guttembei^ on the fastern side of the Mare Fceeunditatia, bears 
considerable resemblance, both iu shape aud iu other respects, to 
Flinius, and, like this formation, is uxaociatied with a remarltable 
syst«m of clefts. The border on ihe west side is t<»lerahly regular 
and only broken in two or three places, on the 3,W. by n large 
dwp crater (it) shown by Schmidt aud Neison, and oa the N.W. by 
a somewhat lai^r depression (A), which does not appear in their 
iiinp^. It is also traversed by a tine and particularly distinct valley 
running from the latter to the former. A littlo west of a the 
continuity of the rampart is again interrupted by a rocky mans 
which cuts through it nt right angles and estenda some diatniiee 
beyond the limits of the oul-er slope of the border, and a srmilar 
but shorter buttress lies on the east of a and causes another dislo- 
.cation in the wall. On the east, the circumvallation is of the linear 
type and much moi-e broken aud irregular, exhibiting many Bpiirs 
and curved projecf.ions both internally and esternnlly, and in some 
places indicatiuns of terraces. The low northern border meeta it 
nearly at right ansjles and is perfectly linear for a great portion of 
its length, teriuinatiug on the west at a triangular shaped crater (e). 
Between the depressions h and c the wall is very low and appears 
to have been, partially wrecked. If it be examined under good 
conditions when the eastern aide of Guttemberg is on the morning 
terminator, distinct traeea of this ruin will be observed in the 
shape of a number of short mounds, extending from the site of 
the wall for some distance on to the floor. 

The interior of Goclenius contains a small, bright, but not very 
lofty central mountain, remarkable for the peculiar oblong form of 
its shadow, three amaller elevations on the east of it, and some low 
hills tra the southern portion of the floor. Though frequently 
searched for, 1 have never seen any craters or minor depressions 
thereon. 

With respect to the clefts, that marked -^ in Nelson's map 22 
trnverMes the floor from \viill to wall, fommt'ni'in^ at a point some 
distance eiutt of the tTiiler a on Ihe south-west wall, aud, passing 
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close under the east flank of the central mountain, runs up to the 
northern border at a place about midway between the crater c and 
north-east corner of the formation. Beyond the border, opposite 
the spot where the cleft apparently terminates, is a dusky ill-defined 
object, probably representing a low hill witli steep sides. At the 
north edge of this the cleft appears again as a tolerably coarse 
object and runs to the west side of Guttemberg e, the outeJr slope 
of which it appears to graze but not to traverse, to the end of a 
mountain-arm west of Guttemberg g, w here it terminates. Both 
Schmidt and Neison show the cleft i// as originating at the crater a, 
passing west and not east of the central mountain, and running up 
the crater c on the north wall ; and, moreover, though it is not 
drawn as an extension on the floor of any of the other clefts outside, 
they do not show that it is more likely to be a prolongation of the 
most easterly member of the system than of either of the two other 
clefts which run parallel to it, which is clearly the case. Fourteen 
years ago 1 detected a second cleft on the floor of Goclenius that 
had not been previously recorded. It commences at the inner foot 
of the north wall, a little east of the crater c, and runs nearly parallel 
to 4^, traversing in its course the short low mounds on the floor just 
referred to, and extending to a point a little north-west of the central 
mountain. Schmidt represents three parallel clefts running in a 
north-easterly direction from the north wall of Goclenius ; the most 
easterly of these is that which terminates near Guttemberg e and 
which 1 believe is a prolongatin of the cleft i// on the floor, though 
he and Neison represent it otherwise. The remainder are drawn 
as dying out on the surface of the Mare about 30 or 40 miles north 
of Goclenius and are consequently scarcely half the length of 
the other. In this he is clearly wrong, for Neison traced the inter- 
mediate cleft to a hill south of Lubbock and the other almost as 
far, and I have frequently followed them easily to these points, 
though the bifurcation he dra\^ s in the intermediate cleft has not 
been noted. A feature resembling a "fault'* may be seen under 
suitable illumination extending from the west wall of Guttemberg 
at right angles to the clefts and crossing the two westerly mem- 
bers of the system a little south of the place where Schmidt makes 
them terminate. He represents it as a narrow low ridge, but its 
clean-cut black shadow shows that it has a vertical face, or nearlv so. 

Beaumont House, Shakespeare Boad, ThOS. Gwyn £l6£K, 

Bedford, 1894, June 19. 



Potsdam Photometric Observations. 

The enterprise of the staff of the Potsdam Observatory has 
exhibited itself in various ways, and shown in nmny tieids of 
enquiry how far a well-directed and sustained effort can adequately 
cope with laborious investigation. But the ninth volume of the 
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thirty-first publication discloses a scheme, the magnitude of which 
dwarfs many of the efforts of others in the same department and 
to some extent exceeds the limits of their own previous enquiries. 
This scheme has for its complete realization the determination of 
the photometric magnitudes of all stars in the Northern Hemisphere, 
Tepresented in the 'Durchmusterung' as of the 7*5 mag. or 
l)righter. This, it will be perceived, does not quite amount to the 
same thing as all stars of the 7*5 mag., for as that limit of magni- 
tude is reached it is inevitable that many stars must have been 
included by the original observers of the Bonn Catalogue which 
do not reach that brilliancy, while others have been ckssified as 
fainter and now escape a revision. The work of photometrically 
examining all these stars was commenced in October 1886, and 
has apparently been continued uninterruptedly by the two 
observers Drs. Q. Miiller and P. Kempf, to the effect that about 
one-third of the work is now complete, and the authors are able 
to put before the astronomical world the results of their investi- 
gations on the stars included in the zone from the equator to the 
20° INT. declination. For a reason which will appear presently the 
amount of work accomplished in this time is greater than that 
here mentioned, and consequently the successive portions of the 
work may be expected to appear at shorter intervals than this 
statement would suggest. 

But probably not much less than twenty years will be requisite 
for the complete attainment of the object contemplated, and this 
expenditure of time and labour the authors consider justified by 
the cosmic importance of the problem. This judgment is probably 
well founded. They are at work at a branch of astronomy which, 
notwithstanding the efforts of individuals in the last few decades, 
is still in arrear. The attention which the subject has recently 
received in England and America is a warranty that still more 
workers are needed in this harvest. The point of view from 
which Drs. Miiller and Kempf regard the problem is one of equal 
importance with the spectroscopic examination of the stars, and 
must go hand in hand with it. Notwithstanding the reasons 
given by the authors, this view will probably be questioned by the 
spectroscopists. 

At the outset of an enquiry of this extent there are many 
preliminary points which have to be definitely settled, and it is 
interesting to notice how far the labours of others have influenced 
decision in the present instance, and to what extent Profs. Miiller 
and Kempf have acquiesced or differed from the judgment of other 
experts. In the first place there is the choice of instrument ; and 
it will surprise no one to learn that the form of photometer 
selected is that known as the ZoUner. Probably it would be 
more correct to say that, however admirably the Potsdam^ observers 
have balanced the advantages and disadvantages accompanying the 
use of other forms of photometer, everyone would have been 
surprised had the decision been different, so complete is the hold 

i2 



243 . Potsdam Photometric Observations, [No. 216, 

that this particular form of photometer has obtained in Germany. 
Passing over the Herschel and Seidel forms, which may be re- 
garded as obsolete and on various grounds out of court, these 
indefatigable observers find themselves confronted by three 
recognized methods, all of which have particular claims to notice, 
and for a final decision on the relative merits of each probably a 
sufficiency of material does not exist. These three are the wedge 
photometer, the Pickering meridian photometer, and finally the 
Zoilner. To the first of these no objection is raised on the score 
of' accuracy of results, and with equal readiness are admitted the 
comparative inexpensiveness of the apparatus, its ready application 
to any form of telescope, and its convenience in use. On the other 
side are urged the difiiculty, if not impossibility, of procuring glass 
free from selective absorption out of which to manufacture the 
wedge, and the trouble of accurately determining the constant of 
absorption — a source of error which increases with the difference 
of brilliancy in the two stars to be measured. This last objection 
is probably not over-estimated. Recent enquiries seem to show 
that corrections are still necessary to the value employed by Prof. 
Pritchard in his Oxford work; but it is not unimportant to 
remember that these corrections, whether they arise from local 
deterioration in the polish of the wedge itself, or from relying on 
iintrustworthy methods in the original determination, are sus- 
ceptible of easy application, at least so long as the brilliancy of 
the stars are referred to a single standard. The final conclusion 
to which the authors are led is one in which Prof. Pritchard would 
jiimself probably have concurred, viz. : that the wedge photometer 
is admirably adapted for the discussion of the difference of lustre 
of two stars not very widely separated in the sky and not differing 
gi»eatly in brilliancy or colour. If it be necessary to determine 
lie ma£:nitude of stars of verv different brilliancy, recourse must 
probably be had to successive steps, and this is practically the 
method which Profs. Miiller and Kempf have adopted. 

The Pickering photometer is next brought under review and 
meets also with rejection. Here, again, no exception is taken on 
the score of accuracy in the final results: the equalization of 
brilliancy is preferred, as less fatiguing to the eye, to the extinction 
of light, and the great advantage of the comparison being made 
bi'tween the star-images themselves, avoiding the introduction of 
an artificial star, is fully admitted. But the disadvantages are 
con>idered to outweigh. The fact that the instrument, as existing 
at least, must be used near the meridian, and the employment of 
two optical systems, with the possibility of bad images, owing to 
the rays having to pass through so many surfaces, are drawbacks 
with which the Potsdam astronomers decline to contend. But if 
they have mucli to say for and against* other inventions, they 
ivadily admit the imperfections of the ZoUniT. The searching 
iu\estigatiou of AVolff's results by Pickering has disclosed peculiar- 
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itie' which tend to siiake confidence in the use of that instrumont. 
The want of exact similarity in oppenrancB between tlic real and 
the artificial star is a defect whi^h cannot be remedied, but cirt; 
and ittteutiiiu Beeiu to have removed the chance of error arising 
from variation in the Hame of the lamp — a sonrco of annoyance 
in the earlier coii'tructud inatrumeiita, as PeirL-e fonnd at Harvard. 
But not^vithstanding this improvement, there ia still to be feai'ed 
the inlroiluftion of errors, which become noticeable when stars 
of sensibly different magnitudes are compared, the tendency beiny 
to make the observt?d difFerence of hriliiancy too small. Ceraslti 
bolievRB that he has enlicely overcome this difficulty; but his 
experiments are not coHcIuaive, and the authors have no doubt 
shown a wise discretion when they limited the actual comparisons 
to practically 2-5 magnitudes. This limitation amounts to a con- 
fession that a trustworthy stellar photometer has yet to be in- 
vented. In the Potsdam Observations thr; difficulty has he<tn 
avoided, it has net been remeilitnl. Practically, three photometers 
bavfl been used — one with an aperture of 13-5 cm. has been re- 
stricted to the fainter atara, one with 67 mra. aperture has been 
found useful for stars between the fourth and sixth magnitude, 
while the brightest stars have been measured with one wheae 
Bvailabie aperture was 36-5 mm., employing diaphragms when 
necessary. ilerB we have thu process of successive steps distinctly 
followed, and in experienced lands doubtless with good effect. 
To thi-j point we shall return next month. 

Having selected the instrument, other points scarcely leas 
important have to be settled. Among theae may be mentioned : 
(Should the results be pnbliahed in a logarithmic form aa Seidel nnd 
WolfF have doiie, or in more familiar form of magnitudes, em- 
ploying some constant us Pogson's tu effect the transition? The 
decision of the German a-^tronomera will meet with genertd 
approval. They employ the ordinary notition and the ordinary 
factor, so that their results are imuieJiatelj comparable with (ho 
published results oE other astronomers. But though this decision 
is fortunate, there are not wanting indications that had they been 
absolutely unfitted by previous LnvestigatioiiH we might have had 
'. a very different arrangement. Por instance, the occurrence of 
negative magnitudes in a few instances is an iticonvenient blemi^lt 
that has generally been recognised. Whether any advantage would 
have resulted from the division into naked-eye stars anil telescope 
etars, making the whole of one chiss negative atid the whole of 
the other positive, is open to serious question, hut the point has 
been practically decided by the niaas of work that has been done 
ou other lines. Pogson's coefficient is so exceedingly convenient, 
is eo near (he mean of the residts of so many enquiries that Imio 
had for their aim the eojiibination of photometric magnitude with 
the eye estimations of Argdander and others, that no gain could be 
expected from au altcKitiou. 
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Two other points of considerable importance affect the arrange- 
ment of the work. Was it desirable to re-measure those stars, 
generally brighter than the sixth magnitude, whose brilliancy may 
be regarded as to some extent settled by the work of Profs. 
Pickering and Pritchard ? and since stellar lustre must be relatively 
estimated, should a single star be selected as the standard or 
should there be many points of reference scattered throughout 
the heavens? If the first of these two questions had been decided 
in the negative, it would have reduced the amount of work by 
about one-fifth. In the catalogue before us we have 3522 stars, 
and of these about 800 are common to Pickering's first and second 
catalogue, and 700 to that of Pritchard. But the increase of the 
work, supplying as it did much material for valuable comparison 
of results by different methods, was not regarded, in consideration 
of the value that might be derived from it, and the authors 
resolved not to be content with simply extending older catalogues 
to embrace fainter stars, but that their work should exhibit the 
photometric magnitudes of the ' Durchmusterung,' determined by a 
uniform method and by the same observers. The result of this 
comparison must be deferred till next* month. The second of 
these two questions cannot be sufficiently debated here. Suffice 
it to say that the authors have not relied upon comparisons with 
the Polar Star or any other, but have determined the magnitudes 
of a number of stars scattered over the sky, not limited to the 
particular district under observation. This has materially in- 
creased the labour of preparing this zone, but, in the' opinion of 
the authors, has secured uniformity for the sections subsequently 
to appear and amply compensated for the extra labour and delay 

occasioned. W. E. P. 

[To be continued.] 



CORRESPONDENCE. 

To the Editors of ' The Observatory! 

The Relative Magnitude of Stars. 

Gentlemen, — 

I fear that there must have been some want of clearness in 
my statements at the Inst meeting of the E. A. S. to account for 
the discussion which followed being so much astray from the 
points to which the paper directed attention. I would therfore 
solicit a little space in your pages to state, as concisely as possible, 
what those points were ; premisincj that the subject was strictly 
limited to the question of the relative brightness of stars as shown 
in photographs of long exposure. 

It is asserted that Dr. Roberts's photographs '* present to the 
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-^je the true relative magnitude of the stars : " and in the latest 

edition (1893) oi: his 'Treatise on Photography/ Capt, Abney 

expresses the opinion that a reflector is the hest telescope to 

employ for mapping the heavens, and ascertaimng the star-- 

magnitvdes. Both statements I question. 

Patting on one side the question oE coloured stars, the only 
method, at present available to us, of judging whether one star in 
a photograph is brighter than another is from the area of the disk 
as photographed. 

If on this method we compare photographs taken with a 
refractor and a Newtonian reflector, and employ only those disks 
which show full density in the silver deposit, we establish the 
following fa«t : — 

Gradations of brightness which are perceptible to the eye in 
telescopic observation, are equally perceptible in refractor photo- 
graphs, but are very much less perceptible in those taken with a 
reflector. 

One cause of this anomaly is perfectly well knOwn, .viz., that 
the scales are different, the scale in the reflector photographs being 
much more condensed than in that of the refractor. That is, the 
I'ange of areas of disks between any given magnitudes is much less 
in the former case than in the latter. The result of this is, that 
to the eye the reflector photographs present a conspicuous 
uniformity and equalization in the apparent magnitude of the 
stars, a fact that can be established by the simplest inspection ; 
and the statement that, in this respect, the reflector photographs 
give an untrue portrait of the object can be completely sub- 
stantiated. 

Another point which plays an important part in this question, 
and which has never been well investigated, is the effect on the 
construction oE the image of a- star in reflector photographs, 
produced by the arms supporting the flat. The rays thus produced 
render long-exposure photographs of stars brighter than 6 magni- 
tude valueless as indicating relative brightness ; and, in the case 
of fainter stars, there are numerous indications in Dr. Roberts's 
photographs of these rays manifesting themselves to the distortion 
of the image, and the destruction of any correct inference as to 
the brightness. 

No more interesting or instructive investigation could be under- 
taken than that of photographing stirs with a reflector on the 
Herschelian construction. We should then be able to differentiate 
these methods, and learn the true value of a mirror for stellar 
phot/Ography. Meantime, and until that is done, the value of 
reflector photographs for indicating the " true relative magnitude 
of the stars " cannot be considered otherwise than small. 
3 Tavistock Square, ^O^rs faith fully, 

1894, June 16. Edward B. Knobel. 
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OBSEKV A TORIES. 

Laws Obseetatoby. Milton Ujidegraff. — In a neat little 
brochure, vol. vi. no. 15 of the Transactions of the Academy of 
Science of St. Louis, we have a brief historical sketch and 
an account of the determination of the latitude, longitude, 
and height above sea-levtl of the Laws Observatory of the 
Universiry of the State of Missouri. Prom this we learn that 
'* The Old Observatory of the University of Missouri was one of 
the tirst institutions of its kind west of the Allegheny Mountains, 
and was for many years the only astronomical observatory in the 
United States vest of the Mississippi river." The Observatory- 
possesses a good 72-inch refractor, furnished with a filar micro- 
meter and a spectroscope, a transit instrument 2*1 inches aperture, 
and a zenith telescope of 3 inches aperrui'e and 46 inches focal 
length. It was by means ot* the latter instrument that the deter- 
mination of latitude was made by Prof. Picklin. The new- 
determination by Mr. Updegraff was made with the transit 
instrument in the prime vertical. The results being 

Talcotfs Method -Picklin Lat.*38° 56' 5i"-645 N. 

T.L in Prime Vertical— Updegraff. . Lat. 38 56 51 '923 N. 
Adopted Mean latitude 38 56 51 "70 N. 

The longitude was determined by exchange of signals with the 
Observatory of Washington University, St. Louis, in 1891. 

Eesult : 6** 9™ 18^-33 West of Greenwich. 

We hope to hear more of Mr. Updegraff, although he is some- 
what hampered with his University duties. 



Royal Obseetatoby, Greenwich. — The Annual Visitation 
took place this year on Saturday, June 2, in better weather than 
was expected from indications of preceding days. A large company 
of between three and four hundred persons were present in 
response to the special invitation issued by the President of the 
Eoyal Society, including Sir Ughtred K ay-Shu ttleworth. Secretary 
to the Admiralty, and other Admiralty officials. The entii*e Board 
of Visitors was present at the official meeting, a rather unusual 
circumstance. The principal attractions were the 28-inch refractor, 
the object-glass ot which has been mounted since the previous 
visitation, and the completed wing of the new Physical Observatory 
in the south ground, which was opened for the first time. This is 
the first of four wings \x hich are to surround the octagonal building 
to be used as a museum for obsolete instruments and those not 
actually in use, and on the topmost floor of which the 26-inch 
photographic refractor, to be presented by Sir Henry Thompson, 
is to be mounted. 

The Astronomer Eoyal's Report gives the usual details of the 
work of the year, with numerical results in some cases and 
statistics. Two remarkable features are the large number of ob- 
servations with the Transit Circle during the twelve months, about 
11,000 as against an average of about 5500 for the previous seven 
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years, and the large number of plates taken for the astrographic chart 
— 220 for the chart, 387 for the catalogue. This large increa-.e 
iu the work is partly due to the exceptionally fine weather of 1893 
-94, details of which are given in the report. 

The discussion of the objervations of zenith distances of stars 
by reflexion gives for the numerical value of the formula for 1893 
+ 0" '057 + 0"* 7 03 ZD, which agrees well with the results for recent 
years. A suggestion made that the correction may be affected by 
the circumstance that the reflexion observation is in practice always 
made before the direct has led to the making of some observations 
in which the direct observation is made first, the discussion of which 
it is hoped may throw some light on this point. The co-latitude 
of the transit circle as found by the observations of 1893 is 
38°3i'22"-o7. 

The dynamo surrounded by the triple shield for the purpose of 
preventing any ill-effects on the magnetometers, described in these 
pages (1893 Oct.), was mounted in the lower apartment of the. 
south wing of the Physical Observatory la&t March, and has been 
running since March 29. I^o effect that can be detected has been 
produced by it on the Declination and Horizontal Force Magnets. 

An unusually large number of changes in the staff, considering 
the comparatively small nUmber of persons forming it, have taken 
place since the last report. Besides the resignation of Prof. 
Turner, consequent on his appointment to Oxford, and the retire- 
ment of Mr. Ellis on accounc of the official regulation in respect 
to age, one other assistant has resigned, and the Admiralty clerk 
in chiirge of the accounts has been changed twice. 

The Board of Visitors with a rather small company dined at the 
Criterion Restaurant, under the Presidency of Lord Kelvin. 



The Haevaei) Observatory in Peru. — Prof. W. H. Pickering 
has recently published in an American magazine an account of the 
work done at the observatory at Arequipa, founded and endowc d 
in accordance with the will of Mr. Boyden, since its establishment 
in 1 89 1. The record of work is summarized in two classes, original 
and routine work : the latter consists of photography of stellar 
spectra, the making of photographic star charts (the report savs 
" charts of every portion of the sky within this region have be( n 
made showing all the stars visible of the 13*0 magnitude and 
upwards. This gives Harvard Observatory the first and oniy 
complete chart in existence of the whole heavens ''), and miscel- 
laneous celestial photography. Under the head of original 
discoveries are included some discoveries of close double stars, 
observations of the surface of the Moon, for which the altitude ot* 
the station is particularly suitable, physical observations of 
markings on Mars at opposition and of Jupiter's belts and satel- 
lites, and the discovery of a hqw star in Norma by Mrs. Fleming, 
already announced in these pages. Altogether a very creditable 
record of work for three years. x 
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Mb. Tebbtttt's, Windsoe, N. S. Wales. — In his report for the 
year 1892 Mr. Tebbutt stated that the time was at hand when he 
should for a period have to seek some relaxation from astronomical 
work. We gather from the report for 1893 now before us that 
this projected holiday did not follow very closely on the above 
statement, nor is it to be a very protracted one. The work done in 
1893 is quite equal to that of former years, as will be seen from the 
following summary of the report : — transit observations for time de- 
termination on all available nights, 45 observations of occultations 
of stars by the Moon,occultation of Saturn, micrometer observations 
of the conjunction of Saturn and y Yirginis, observations of position 
of two minor planets (Hebe and Parthenope) on 13 nights in all, 
comet observations (Brooks 1892 and E-ordame-Quenisset) on 73 
nights, and a series of observations of the star a Centauri made at 
the request of Dr. T. J. J. See of Chicago, and used by him in his 
investigation of the orbit of this binary. This is truly a wonderful 
.record of work for one man, and who, besides, makes the greater 
part of the reductions himself. In his last paragraph Mr. Tebbutt 
proposes as his work during the first half of 1894 to observe occul- 
tations only, and to make only time determinations necessary for 
these, but " should a southern comet appear to obtain a number 
of positions sufficient for a fairly good determination of its orbit." 
This last, as may be seen on p. 230, is already un fait accompli. 
This programme, with the superintendence of the building of 
the new brick chamber for his 8-inch refractor, whitth is in 
progress, cannot leave Mr. Tebbutt much leisure for relaxation. 
He hopes to recommence regular work by the middle of the year. 



PUBLICATIONS. 

Obseevations of Neptune's Satellite with the 30-rpfCH 
Refractoii at Ptjlkova. By Hermann Stbuve. (Memoirs of 
the St. Petersburg Imperial Academy of Science, Vol. xlii. No. 4.) — 
This work contains not only a valuable series of observations of 
the satellite extending over eight years (1885-93), but also a dis- 
cussion of the systematic errors of this and the other extant series 
of observations, and a computation of the definitive elements of 
the satellite and the mass and diameter of the planet. The 
observations of position-angle were made in three ways : — (i) with 
a single bright wire in a dark field ; (2) vnth two parallel bright 
wires, between which the objects are symmetrically placed; 
(3) with a single dark wire in a faintly illuminated field. A 
number of double stars, comparable in distance and magnitudes 
with the planet and satellite, were observed to deduce the syste- 
matic errors of these different methods, which are fully discussed. 
The author always places the two objects either parallel or at 
right angles to the line joining the eyes, as there is evidence of 
the observed position-angle being affected by the slope of the line 
joining the objects. 



\ 
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The observations are divided into four series, and the corrections 
to the assumed elements deduced from each series separately, the 
results showing a very satisfactory agreement. The following are 
the definitive elements for i Spec from all available observations: — 

Longitude of satellite reckoned from 

Node 234°*42 

Mean daily motion 6i '25748 

Node (referred to equator) 185 'i 54-0°' 148 (<— 1890) 

Inclination ( „ ) 119 •35 — o '165 (/.— 1890) 

Semi-axis major of orbit from H. Struve's observations (at 
distance of planet whose log is 1*47814) i6"'2 7i. 

The Washington observations give values ranging from i6"'263 
to i6"'6o2. 

Mass of Neptune from H. Struve's observations 7-^. 

Of the eccentricity of the orbit it can only be asserted that it is 
less than o*oi, since the results of different observers differ greatly. 
ii. Struve's results alone give 0*007, ^'Ud the longitude of nearer 
apse 259°. 

The motion of the node of the orbit was first pointed out by 
Mr. Marth (* Monthly Notices,' vol. xlvi. p. 505). The mosfc 
y>robable cause is the compression of the planet, \ihose equator 
XYiust in that case be considerably inclined to the satellite's orbit. 
13\I. Tisserand has shown that the compression of the planet, if 
l^omogeneous, need not exceed -A^ to explain the observed phe- 
xiomenon ; in this case it coula not be detected by observation. 
O^he diameter of Neptune, deduced from the present series of 
observations, is 2"*2io at the distance whose log is 1*4742. The 
observations gave a slightly less diameter in the direction of the 
Xnajor axis of the satellite's orbit than at right angles to this, but 
«nly within the limits of accidental error. The observed diameter 
^vas found to diminish as the illumination of the field was increased. 
This diameter agrees closely with that deduced by Lassell and 
Marth with Lassell's great reflector in Malta. Smaller instru- 
ments have given considerably larger results. 

The Amatbtjb Telescopist's Handbook *. — This is an unpre- 
tentious but excellent book, and is likely to be found of great 
service by the amateur star-gazer. This last- word is not used in 
any opprobious sense ; the author himself defends the term, and 
while believing that the day is past when the amateur with 
a small instrument is able to help much the cause of exact 
science, allows that there is much pleasure in merely looking, 
and caters for his wants with a satisfying liberality. After a 
chapter on the Principles of the Telescope, the book contains 
chapters on Testing the Object-Glass, the accessories of, the 
care of, and the use of the Telescope, all very practical, and then, 

* 'The Amateur Telescopist's Handbook/ By Frank M. GUbaon, Ph.D., 
LL.B. Longmans, Green, & Go. : London and New York, 1894. Price 3s. id. 
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more practical still, a chapter giving ihe Pricea of Teltaoopea ofl 
not more thua S-incli npHrlure, aad thtir accessories, as quitted hfi 
different makers. Besides other sectiuns on Ihu vuFioua celfstial 
objects stating what an observer with a. araall telescope may e 
to Bee on each, the book (.'ontaiiia a deacriptivu cutulo^ue, cumpiludA 
chiefly from Admiral Smyth's cycle, of 468 celestial objects, wilh u 
section on "Alignment Stars," which is a sort of menhiria technia 
for one learning the aspect of the I'lsible heaveua. There ai 
to be in this book all that the beginner who possesses a ! 
telescope cuu want. 



NOTES. 

Comet Notes. — ' Astronomy ami Astro-Physics ' for June c 
tains a reproduction of one of several successful photogvapha o^i 
Gale's comet taken at Mount Hamilton by Prof. Barnard. Tb^ 
tail could b« traced for fully 10", as a slender nearly straight rayj 
wliich on some of the plates seemed to begin 1° dist-int froioi 
tbe head, but on others could be traced right up to the latter. Oal 
May 4 two other tails could be ti-aced, each about 1° long, oa'fl 
opposite sides of the main tail. Prof, Barnard remarks : — '■" Tha^ 
peculiar characteristic of this comet is its slender tail and roun3^ 
head. There was no apparent development of the head as usual 1 
in comets possessed of a lail~that is, there was no appareut diE- ■ 
fusion of the material of the head to form the tail." ■ 

Prof. Campbell photographed its spectrum, and could trace mor^ 
than 2CJ lines ; the speLtrum appeared similar to that ot Comet 
1893 (Hordame-Queniat^et). 

The following ephemeria is for Berlin n 
E.A. N. Decl. 
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itiiesB will bo jij of that at discovery. 
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On Jul 

As interesting memoir by H. A. Newton has recently appeared I 
on the subject of the capture of comets by Jupiter; it forms J 
Vol. VI. Ko. I of the Memoirs of the National Academy of .1 
Sciences. His principal coaclusious may he summ 
lows ; — Out of 1000 million comets moving in parabolas that i 
approach the Sun nearer than Jupiter, 126, 839. 1701, and 2670 | 
will have their orbits changed into ellipses with periodic times lesB J 
than 6, 13, 18, and 24 years respectively. These numbers would'J 
be greatly increased by the corLsideration that a comet whose orhit'l 
was changed into an ellipse with any eccentricity would he almost • 
certainsooner or later to makeauother approach to Jupiter and might 
then undergo a further shortening of its period. Of the 839 comets 
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mfntioiied above, 203 will after perturbation have retrofir.idB 
ijvitiona and 6j6 direct ; oF the same 839 comets, 5 times aa' tiiaiiy 
ivill move in direct orbits iDolined less than 30° to Jupiter's orbit as 
in retrograde orbits iuclioed less thnn 30° to it, A. C, D. C. 

MrNOE PLiSBT NoTBa. — Prof, Biiruard has obtained by direct 
mt-nBurement with the Lick refractor the following diaint^teps of 
the ppiocipal minor planets ; — Cfrea 599 miles, PatUis 273 miles, 
V>-Bta 237 miles ; Juno estimated about ei]ii«l to Pallas and A'esta. 
If the diameter oE Viista be corrert, it must have a high albedo to 
ftccouut for its relative brilliancy, A. C. D. C, 

On the Detebuinatiox of Absoi.uth Eight Ascenbioit. — In a 
paper irad at the meeting of the Royal Astronomical Society re- 
ported in our last number, the authora pointed out the souri* of nn 
error which may under some circumstances bo of setioua amount in 
the determination of atar-places; and as at the present time the 
subject of aceuiratfi de'ermination of such placea is nndor discussion 
on the initiative of Her Majesty's Astronomer at the Cape, it may 
not be out of place here to give a short explanation in terms aa 
nntnohnieal aa may ba of the process of finding absolute Eight 
Ascension, which the error refeired to in the above mentioned 
puper would affect. It is perhaps scarcely necessary t-o esphiiu 
the first Btep iu finding Eight Ascension : the clock time of transit 
of a star (iu which term the Sun and other celestial bodies is 
included) is recorded, which time is correcfed by the application 
of a clock error, deduced from similiir ohaervatious of certain 
other stars, called generally " clock- stars," 

On consideration it is clear that this process simply amounts to 
finding diffrreaces of right ascension, differeneea between stars and 
the cloclt-atars ; and to convert these differences into uhsolute 
right ascension it is ntiessary to choose some point or rather some 
celestial meridian as a zfo : if the clock-stars are already referred 
to the aero, naturally the measures wliich we have defined as 
diSerunces are absolute ri^ht ascensions ; but it is in the fisatiou 
of the zero and in the referring of celestial bodies to it that thft 

The point chosen as zero is the point of the sky in which the 
centre of the Sun is at the moment when (going northward) its 
M.P.D. is exactly go°. 

It will be8t«n that there are two obvious sources of error: — 
(i) The diffirtiKtt of right ascension between the Sun and the 

stars may be in error. 

(2) There may be error in measuring the N.P.D. of the Sun, 

and hence the wrong moment may be taken as the critical 

moment when the N,P.D. is 90°, 

In connection with (2) it is to be remarked that it is improbable 

that the Suu would be oa the meridian when the N.P.D. is exactly 

90°, nor if it were would it be expedient to rely on this single 
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observation of N.P.D. ; hence this critical instant of zero declination 
is deduced from all observations of the Sun throughout the year by 
aid of the 8olar Tables, and we have thus the error of these tables 
as a possible third source of error. 

With reference to (i), the paper referred to above pointed out 
one cause of such error, viz., that an observer's personal equation 
might not be the same for the Sun as for stars, and hence the 
measured differences would be in error. Another cause might be 
the uncertainty of the clock-rate adopted between the observation 
of the Sun and the stars. 

With regard to (2) it is to be remarked that any error of un- 
corrected refraction will here have a large effect, unless, indeed, 
this uncorrected error should chance to be symmetrical and have 
opposite sign at opposite periods of the year, in which case he 
mean value will be correct, since observations throughout the year 
are used. 

In actual practice of compiling star catalogues the equinox or 
zero of E.A. is often not deduced from observations of the Sun 
as above indicated ; in fact there are comparatively few obser- 
vatories which make daily meridian observations of the Sun, but 
some system of stars, such as the Grreenwich lists of clock-stars, is 
used as fundamental, and the resulting catalogues therefore give 
right ascensions with the same zero-point as that of the adopted 
system. The G-reenwich catalogues are naturally formed in the 
first instance from the Greenwich lists, and finally corrected for 
the error of equinox found from the observations of the Sun. 
May it be suggested as an item in the programme of the Inter- 
national Conference proposed by Dr. Gifl that all the observatories 
of the world should combine in using for certain periods the same 
system of stars in formation of their catalogues? Such an 
arrangement would save much labour in the comparison of catalogues 
and would be of much advantage in detecting local differences. 

On the Paeallax of 70 Ophiuchi. By W. Schue. — Prof. 
Krueger, in the years 1858-62, observed this double star for 
parallax at Bonn, using two comparison stars distant about 30' on 
opposite sides of it. He selected the faint companion star as 
being more comparable with the comparison stars in magnitude, 
and used Klinkerfues' orbit in correcting the results for orbital 
motion. Prof. Schur has made a new investigation for parallax 
with the Gottingen heliometer, making the comparison with the 
same two stars, but using the brighter star of the pair, its light 
being reduced by a screen which rendered its faint companion 
almost invisible. The comparison stars have been observed several 
times on the meridian, and appear to have no sensible proper 
motion ; for 70 Ophiuchi itself Auwers' proper motion is used. 
From eight nights' observation in 1891 the resulting parallax is 
o'286 i '03 1 , w^hile Krueger had made it o* 1 50 + -006. Prof. Schur 
examines whether the assumption that the mass of the companion 
is appreciable will reconcile the results, but finds that this is not 
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the case. If we assume a parallax of o"* 2, the resulting semi-axis 
major of the relative orbit is 23 units, the distance from the solar 
system 1,000,000 units (=16 light years), and the mass of the 
system i*6 times the Sun's. 

The Paballax and Pbopeb Motion of Algol. — It will 
possibly be remembered that the periodic fluctuations of bril- 
liancy of this variable are subject to some irregularities, which 
Dr. Chandler, in a comparatively recent paper, ascribed to a revo- 
lution of Algol and its dark companion about a third body as a 
primary in a period of about 130 years. If this be the fact, it 
would follow that the parallax of Algol should be about o"-o7. 
Dr. F. L. Chase, of Yale University, was induced to observe 
Algol with the Yale heliometer for the purpose of verifying, if 
possible, this theoretical parallax. Taking two pairs of comparsion 
stars, he made measures of the distances of Alorol from these in 
March and July, 1892, February and August, 1893. The result 
published in the 'Astronomical Journal,' No. 318, gives for the 
parallax -i-o"'o363 + o"*o202 "about half the value given by 
Dr. Chandler's theory, and yet, while the result does not positively 
corroborate, it is not of such a character as to render the theory 
improbable." Dr. Chase further attempted to find the proper 
motion of Algol by comparison with the comparison stars, on the 
assumption that these latter had no proper motion (an attempt to 
£nd such proper motions having proved abortive), and finds for 
Algol 

Aa cos ^= — o"*o34±o"-o35, A5= +o"'oi4±o"'046, 
as against Dr. Chandler's 

Aacos ^= -|-o"*o449, Ao=-ho"*oi2o; 
but he does not consider these results as very trustworthy, for, as 
lie says, " a year and a half of heliometer observations is hardly 
Sufficient in point of time to determine so small a relative proper 
x^otion with any great reliability, as is shown by the magnitude of 
trie probable error." 

A Comet ts the Coeona of 1893 Apbil 16. — The following 

ie extracted from the 'Astronomical Journal,' No. 318 : — **In a 

^aper read before the Astronomical Congress at Chicai^o last 

^August, immediately after my return from the Lick Observatory 

^IKxpedition to Chile, particular attention was called to a comet-like 

structure visible on all the Lick Observatory negatives of the 

^)uter corona. As the interval of time between the first and last 

^ these photographs was less than three minutes, a daily motion 

'vould not be determined with* certainty. Two days ago we secured 

3)08itive copies of the negatives taken by the English expeditions 

to Brazil and Africa, and with the aid of the additional data thus 

burnished the suspected object is shown to be a comet having ut 

"the time a daily geocentric motion of about three and one quarter 

degrees away from the Sun in the position-angle 200°. — ^J. M. 

8(mBBBBLB (1894 May 9)." 
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In another article on the subject in the same number of the 
journal, Prof. Scbaeberle explains how he measured the position 
of the comet on the negatives from the centre of the Moon, and 
gives the resulting R.A. and Dec. of the comet at three epochs at 
intervals of about an hour and a quarter. He concludes : ** The 
truly remarkable appearance of this particular object on my 
eclipse-negatives, so plainly showing an apparent connection with 
a singularly slender but conspicuous streamer from the Sun, finally 
induced me to announce the ' Mechanical Theory of Comets,' as 
giving additional evidence in favour of the * Mechanical Theory of 
the Corona.' " 

With reference to what Prof. Scbaeberle says about the positive 
copies of the English photographs, it is important to remai-k that 
the original negatives have been carefully scrutinized bv Mr. Wesley 
and others for this comet, but without success, although Prof. 
Scbaeberle kindly sent minute directions where to look for it. 



In the ' Astronomische Nachrichten,' No. 3220-21, Herr W. 
Schur gives a complete discussion of the orbit of the binary star 
70 Ophiuchi. He has, in general, applied no correction for syste- 
matic errors ; but he makes exception in the case of 02 and in 
the Cincinnati observations — in the former case " nach seinem 
Wansche die ' Observations corrlgees ' angewandt worden sind," 
and in the latter case because they are already included in the 
reduced yearly means. The actual computations were made with 
a combination of Herschel's analytical method and Seeliger's 
formulae (used by Schorr in his discussion of 4 Scorpii). 

The definitive elements are : — 





T = 1808-07 and 1896*47. 
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Mb. S. C. Chandler has recently been awarded the Watson 
medal, the bestowal of which is a trust held by the National 
Academy. This medal was founded by Prof. James Craig Watson, 
of Wisconsin, U.S., who is perhaps best known as the author of 
an excellent treatise on Theoretical Astronomy, but also as a firm 
believer in the existence of an intra-Mercurial planet. 

Mr. J. lUtchie thus writes of the latest recipient: "As a 
scientific man he finds himself within the circle of the elect, and 
in the company of the greatest astronomers of the decade. Four 
medals only have been given : the first to Dr. B. A. Gould in 1887 ; 
the second to Prof. Edward Schonfeld, Director of the University 
of Bonn, in 1888; the third to Dr. Arthur Auwers, of Berlin, in 
1S91 ; and the fourth to Mr. Chandler." 

Erratum. — In the report of the E. A. S. Meeting in our last 
number, on page 200, the names of gentlemen elected Fellows and 
oi those proposed for election were inadvertently transposed. 
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BEITISH ASTEONOMICAL ASSOCIATION. 

The concluding Meeting of the fourth Session of the British 
Astronomical Association was held in the Botanical Theatre, 
University College, on Wednesday, the 27th June^ Dr. A. M. W. 
Downing, M.A., E.R.A.S., President, occupying the Chair. The 
election of five new Members by the Council was confirmed by the 
Meeting, and the names of five Candidates for Membership were 
read and suspended. 

Among the presents received was a set of photographic slides 
of nebulae presented by Dr. Is^aac Roberts, together with a copy of 
hifl valuable book, 'A Selection of Photographs of Stars, Star- 
Clusters, and Nebulae.' The President further announced that 
Dr. Roberts had offered thirty copies of the book to Members of 
the Association at a considerably reduced price. The thanks of 
the Meeting were accorded to Dr. Roberts and other donors. 

Messrs. Thomas Lewis and W. Gordon Miller were elected 
Auditors, and Messrs. Benson, Kennedy, Hollis, and Meares were 
appointed by the President Scrutineers of the ballot. 

A note was read from Miss Broivn on a remarkable Sun-spot 
appearance observed by her on the 26th June at 6 p.m. A spot 
nearing the W. limb and considerably foreshortened exhibited a 
cup-like cavity which suddenly became half , filled with a brilliant 
red glow, like flame-colour. 

Capt. W. Noble then remarked that he had occasionally 
observed a similar phenomenon, and although not a common 
occurrence it was not absolutely infrequent. 

A paper by Mr. Sidney Waters, F,R,A,S,^ on " The Distribution 
of the Nebulae and Clusters in Space,'' was next read. The paper 
was accompanied by charts illustrating the grouping of nebulae and 
clusters. The writer referred to the old theory that clusters, 
resolvable and irresolvable nebulae, were all of the same character, 
and that difference in distance accounted for the difference of 
resolvability. The spectroscope and photography had to a great 
extent disposed of this theory, and the evidence of distribution as 
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indicated in the charts seemed completely to dissipate it. The 
distribution of matter appeared to have been favourable to the 
production of clusters in the Milky Way and of nebulaB elsewhere. 

Dr. Dreyer, FM,A.S., remarked that the distribution of nebulae 
in space had been investigated by Dr. Bauscbinger shortly after 
the publication of the 'New General Catalogue/ and his conclusious 
agreed perfectly with those of Prof. Cleveland Abbe and Mr. 
Waters. This was important, as showing that the very faint 
nebulsB detected during the past thirty years were distributed 
exactly as the brighter ones were, the maxima being about the 
poles of the Milky Way. The planetary nebulse, on the other 
hand, were, almost without exception, situated in or very close to 
the Milky Way, as were also to a large extent stars with Siriau 
spectra, pointing to the probability that the Milky Way was in an 
earlier stage of evolution as compared with other regions of the 
universe. 

Mr. E, Walter Maunder, F.R.A.S,, remarked that the subject 
dealt with by Mr. Waters was closely related to Prof. Pickering's 
researches concerning the distribution of stars of tlie fifth or 
Wolf-Bayet type. They all lay along the equator of the Milky 
Way, These various facts all pointed to the conclusion that the 
visible sidereal universe was, for the most part, but one single 
organism. The systematic grouping of the various orders of 
celestial objects could not be accidental. 

In reply to a question from the President, Dr, Breyer said he 
was not aware of a single well-authenticated instance of proper 
motion or change of form in a nebula. 

Capt. Nolle urged that if any observations for parallax were 
undertaken it would have to be by photography, and inquired 
whether photography had ever been applied to this purpose. 

Mr. K W. Maunder believed not ; and was not aware of any 
satisfactory measurements of the parallax of any nebula having yet 
been made. 

Miss Alice Everett read a paper by the Eev. W. R. Waugh, 
F.R.A.S., on the "Latitude of Jupiter's Belts." In consequence 
of Mr. Holmes' criticism of Prof. Keeler's drawings of Jupiter, 
exhibited at a previous meeting, Mr. Waugh had carefully 
measured 50 drawings selected from 254 drawings by members, 
the results of which he submitted in tabular form. He considered 
that they confirmed in a remarkable degree the accuracy of the 
very beautiful drawings of Prof. Keeler. 

Mr, Holmes expressed his surprise that a casual remark of his 
should have excited such attention. He still demurred to the 
accuracy oE the drawings in question, and he thought also that 
the drawings by members of the Jupiter Section exhibited most 
remarkable discrepancies. 

Mr. Chambers, Mr. Wesley, and tTie President all concurred with 
the writer of the paper as to the desirability of a more general use 
of a filar micrometer in astronomical drawing. 



ArL.j 



Aug. 1894.] What shall we do with our Photographs F 257 

Mr. E. W, Maunder then showed on the screen and explained a 
selection of Dr. Eoberrs's photographic slides of nebulae, &c. ; and 
Messrs. Dollond exhibited a beautifully made position-micrometer, 
to which was adapted a small electric lamp and pocket-accumulator. 
The amount of light could be controlled by means of a resistance- 
coil, and the colour of the light could be regulated by tinted 
glasses. 

The Meeting adjourned at 7 p.m. 



What shall we do with our Photographs ? 

The great development of activity in astronomical photography 
which has followed the invention of the dry-plate makes it im- 
perative that the question at the head of this article should be 
carefully considered at the present time. It is now some years 
since Prof. Pickering pointed out how serious were the difficulties 
of merely storing the plates taken at Harvard, owing to the great 
weight of the accumulation and the necessity of protecting it from 
fire. Next there are the difficulties of publication, even though 
this be confined to simple duplication of each plate. In some 
cases these difficulties are being met by private munificence, as in 
the case of Mr. McClean's photographs of spectra or of the 
beautiful volume of photographs just published by Dr. Eoberts, to 
which we refer elsewhere ; or by personal enterprise and labour, 
as in the case of the wonderful series of positives recently sent to 
tlie Eoyal Astronomical Society by Prof. Barnard. This latter 
oourse of sending a duplicate photograph to some central institu- 
tion has much to recommend it : the minimum of labour is thus 
^^ombined with a considerable probability of usefulness. 

But the taking of a photograph and its reproduction or publi- 
^^ation have by no means exhausted the possibilities. There still 
^^*^mains measurement^ — the conversion of the facts revealed by 
"t^lie photograph into numbers which can be compared with the 
^^^umbers arising from other astronomical methods ; and it may 
^^irly be said that the question of the moment is : " What is the 
^^^^ethod of measurement most suitable for a given photograph ? " 

It is a question of astronomy and expediency combined; in 

<:^ther words, of essentially practical astronomy. In seeking to 

^olve it we must' remember not only the facts of astronomy, but 

"those of human life ; not only the gigantic periods which measure 

"the movements of the stars, but the few moments available for the 

continuous work of one man ; not only the refinements which can 

te carried into such work, but the systematic errors which may 

effect it throughout ; not only the immense interest which the 

smallest portion of the Heavens can arouse, but the vast number 

of other portions which concentration on the former might lead 

^ to neglect. 

xr2 
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There are just two features of a photograph susceptible of 
measurement : the position of any point and the density of the 
deposit at that ppint. An instrument for measuring the former 
is generally called a micrometer, and for the latter a photometer. 
^^L' have thus to determine what are the proper fonns of micro- 
meter and photometer for a given plate. 

From the nature of the case, a fiual answer to such a question 
is not to be expected. The most satisfactory process of measure- 
ment which could to-day be devised would probably be improved 
upon to-morrow. But this is no reason for shirking the discus- 
sion ; rather the contrary, for a better method cannot be pro- 
pounded until some method is conceived. Let me then state here, 
plainly, that the following suggestions, though the outcome of 
some experience and discussion, are not tabulated as final, but as 
a step to something better. 

Let us take first the micrometer, and consider how accurately 
(and therefore laboriously) it is advisable to measure the po8itio?is 
of objects on a given photograph. It is here assumed that owing 
to our limited time and capital we cannot afford to exhaust the 
])ossibilities of every photograph, — to measure every object on it 
as accurately as it can be measured ; and, indeed, that a course 
very far removed from this may be desirable. It may, in fact, not 
be worth our while to measure a given photograph at all, as in 
the case of an inferior plate or of a duplicate : or it may be im- 
perative to get the utmost from it that can be got, as in the case 
of a unique photograph of an important celestial event ; and 
between these extremes range all other degrees of expediency. 
It would seem tolerably obvious that the amount of labour ex- 
pended on a photograph should increase as it approaches the con- 
dition of being unir^ue. 

Strictly speaking every photograph is of course unique. TI.e 
positions of the bodies photographed will never again be exactly 
the same, not to speak of the climatic and instrumental conditions. 
But unless a planet or a comet be on the plate, opportunities for 
taking very nearly similar plates will frequently recur, and thus 
we may say generally that the photographs worthy of the most 
elaborate measurement are those ot* planets and comets. There 
is, however, another kind of " unique '' photograph, \\z, one taken 
with very long exposure, or under conditions not easily repeated ; 
but such are exceptional, and must be treated as special problems. 

It is somewhat strange that so little attention has hitherto been 
|viid to the determination of accurate positions of planets and 
Cvuuets by photography. It seems probable that much, if not all, 
of what Dr. Gill has said of the heliometer as an instrument pro- 
viding a new astronomical method*, will apply equally to the 
phoiogranhio plate supplemented by the micrometer. If so, the 
additional advantage of being able to work at leisure in the day- 

* * Moutbly Xoiivw/ Vol. lir. Xi\ 6, April 1S94. 
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time instead of at night cannot well be over-estimated. Is it that 
the photographic method is only awaiting trial under the same 
conditions to which Dr. Gill has subjected the heliometer ? He 
secured the co-operation of a number of observatories in deter- 
mining the places of stars to be compared with the object observed ; 
but. perhaps a slight modification of the programme would evade 
this labour and yet secure a fair test. We may take as a fair test 
such a one as Dr. Gill has found to be satisfied by his heliometer 
observations, viz. that " a minute inequality, which would never 
have been noticed in even the best meridian observations, was 
brouglit to light, and mapped in a diagram so as to be unmis- 
takable." 

It is to be noted that this only tests the measures as differential 
measures, and not as giving an absolute place of the planet. So 
long as the triangulation of the comparison stars is adequate, 
though their mean position in the sky is not necessarily known 
with any great accuracy, the path of the planet among them can 
be determined with such nicety as to reveal the above minute 
inequality. Will the photographic method do this ? A com- 
paratively simple method of attacking this problem would be to 
change the epoch of observation of the planet from opposition to the 
stationary point. For several days, or even weeks, a planet may then 
be photographed on a plate containing the same portion of the 
sky, and its position among the (same) stars deduced. For the 
outer planets Neptune and IJranus it may safely be said that such 
work offers no new difficulties ; for Saturn, Mars, and Jupiter it 
may be that the difficulties of measuring the position of a disk 
among the stars may be found too gr^at, but this at any rate 
should not be assumed without trial. For such special and im- 
portant problems it is right to test the accuracy of the photo- 
graphic method to its utmost limits, and the labour properly 
expended on a single plate may become enormous. 

As a contrast, let us consider the plates of the Astrographic 
Chart. Here we have a very large region to be explored under 
the condition (it surely is an imperative condition ?) that all parts 
should be explored equally. If there is to be uniformity and 
homogeneity about the work, the total amount of labour available 
must be impartially distributed over the whole. This condition 
has been duly regarded in arranging for the taking of the plates ; 
but it seems in danger of being forgotten in arranging for their * 
measurement. It is a natural consequence of the condition that 
the labour on any one plate must be strictly limited to what can 
be done within a reasonable time for all. 

Such self-restraint is always difficult, but it is by no means a 
new lesson for astronomers. They have already had to learn it as 
regards the making of observations — they have found by bitter 
experience that it is fatal to make more observations than they 
can reduce and publish. Perhaps even yet this lesson is not 
quite learnt practically, but at any rate the importance of the 
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precept is admitted. Would it not be well, then, to profit by this 
experience in the new department of astronomy, and apply the 
precept by abstaining from making elaborate measurements which 
cannot be extended to the whole area to be covered ? 

But this point has already been dealt with on several occasions 
in these columns ; and there is no need to further dwell upon it 
here. It is only again introduced to show why more than one 
form of micrometer seems to be necessary; why a method of 
measurement suitable in one case will not do for all ; and I pro- 
ceed now to mention one or two practical details which may com- 
mend themselves to general consideration if the validity of the 
above remarks be admitted. 

It is a tolerably simple matter to assign the form of micrometer 
which will give the most accurate results, labour and time expended 
being secondary considerations. The positions of the objects must 
be referred by means of a fine micrometer- screw to the divisions of 
a standard scale ; several bisections of each object must be uiade ; 
personality and probable error carefully determined ; corrections 
for runs discussed and applied ; and so on. All these processes 
are already familiar to astronomers, and at the present time it is 
aij exercise of ingenuity rather to avoid going through all this 
work than to follow the old lines. The general details of the 
micrometer, so long as the essential conditions of a standard scale 
and a micrometer-screw to fill in with are observed, are not im- 
portant ; for though they might lessen the labour expended, this 
is by hypothesis a secondary consideration. 

There is, however, one point worthy of special attention. The 
scale may either be impressed on the plates as in the Astrographic 
Chart, or be separately read by another microscope. 

The advantages of the former plan are : — 

(i) Only one microscope is necessary to read both stars and 
scale. 

(2) Local distortion of the film is to some extent eliminated. 

(3) Both coordinates can be measured at the same time. 

(4) It is not necessary to make the measures consecutively ; for 
the relative positions of stars and scale are not affected by acci- 
dental displacements of the photograph in its frame. 

The disadvantages are : — 

(i) The additional expense of buying a reseau and printing it 
on each plate. 

(2) The practical difficulties of securing a permanent reseau 
have not hitherto been satisfactorily solved ; those in use develop 
pinholes, giving false stars. They may require renewing after a 
time, involving a repetition of disadvantages (i) and (3). 

(3) There are two sets of division-errors (in two coordinates) to 
determine, as well as the curvatures of two sets of lines. 

The advantages of using a scale separate from the photograph 
are: — 

(i) The method is applicable to many photographs already in 
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ejListence on which no reseau has been impressad ; and to others on 
which it may not be considered advisable, or is not possible, to 
impress a reseau. 

(2) The division-errors may be quickly determined, and no 
question of curvature of many lines is introduced, but that of a 
single slide. Further, the errors can be reversed by rotating the 
photograph through 180"; or the zero changed by any arbitrary 
amount, by displacing the scale longitudinally. 

(3) The practical difficulties of making a scale are less than 
those for a reseau. 

The disadvantages are : — • 

(i) It is generally only possible to measure one coordinate at a 
time. 

(2) No distortion of the film is eliminated. 

(3) Two microscopes are necessary, and errors are introduced 
by any want of rigidity in their connections. 

(4) Errors of the slide are introduced. 

(5) It is desirable to make the measures as nearly as possible at 
the same time, to avoid any change of position of the photogniph 
in its frame ; or any change in the relative position of the micro- 
scopes, as mentioned in (3). 

I must confess that to my mind these advantages and disad- 
vantages are very evenly balanced. Advantage no. (i) of the 
separate scale is of course overwhelming in the case of photographs 
with no impressed reseau ; and hence it would seem necessary to 
have at least one micrometer with separate scale such as that de- 
scribed by the Astronomer Eoyal *. But I would suggest the 
following modification, viz., that the micrometer microscope should 
read the scale and not the photograph. A low power is suitable 
for the star-images ; but a high power may then be used with the 
micrometer on the scale. 

It might be advisable at some time to try a combination of ibe 
two forms, by having a separate reseau of reference instead of a 
scale of reference. This would combine the advantages and dis- 
advantages above tabulated in a manner which can be readily 
inferred. 

Turning now from the consideration of the most accurate mea- 
surement possible to that which may be considered advisable for 
the plates of the Astrographic Chart, or in other cases where the 
maximum accuracy is not desirable, I am glad to be able to state 
that the method of reading by a scale in the microscope eyepiece 
instead of a micrometer-screw has been found to give satisfactory 
results. Some months ago I discussed this plan with the Astro- 
nomer Eoyal, and the details w^ere settled in concert with him and 
with Mr. Simms ; and ultimately Mr. Simms has supplied to the 
Eoyal Observatory and to the Oxford University Observatory 
glass scales of the following pattern : — On a circular plate of glass 

* ' Monthly Notices E. A. S.' vol. liii. p. 326, 
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which can be inserted in the focus of the microscope are ruled i^^ 
scales at right angles divided so that i div. = 0*05 mm. on the 
plate, or o-oi of a reseau interval. Every fifth division is slightly 
longer than the others, and every tenth division longer still. The 
tenth divisions are numbered (starting from one end) o, i, 2, 3, 4, 
5» 6, 7, 8, 9, ( + ), I, 2, 3, 4, 5, 6, 7, 8, 9, 10; so that there are 
20 of them altogether, corresponding to two reseau intervals. 
There is no figure at the point marked (+), which is the point of 
intersection ot the two scales. Xow if the plate be moved so 
that the + is central over a star-image, each scale will cut two 
reseau lines, and the readings at tlie reseau lines on each scale 
will be "nearly the same — exactly the same if there is no error of 
runs. The readings are estimated to tenths of a division — that is, to 
0*005 i^^i^' ^^ o' '3 '" ^^d readings by diifereut observers do not often 
differ by more than o"*6 under satisfactory conditions. The 
average difference is about o"'3. Though this accuracy is not 
quite so great as can be attained with a micrometer-screw, the gain 
in rapidity is enormous, and a whole plate can be measured in i\ 
few hours. It is found possible with very little practice to 
measure from 40 to 60 images in an hour. H. H. Tuenee. 

[To be continued.] 



Potsdam Photometric Observations. 

[Continued from page 244.] 

The rejection of the plan of determining the differences of the 
magnitude from one selected st^r — the plan pursued by Prof?^ 
Pritchard and Pickering — has led to the formation of a catalogue 
of the magnitude of 144 stars, which is probably the most accurate 
piece of photometric work of this kind yet attempted. The 
arrangement of these stars is judicious, and likely to be of service 
in future photometric investigations. They are selected so as to 
circle the heavens in three zones at declinations of approximately 
10°, 30°, and 60°, and are situated at intervals of about 30 minutes 
in Eight Ascension. The magnitudes range from 4I to 7, and 
these stars will consequently serve as points of reference down to 
the eighth or ninth magnitude, without too much trusting to the 
indications of any photometer. Moreover, being scattered in this, 
wav, thev will be found at verv various altitudes, and over a wide 
range of latitude help to eliminate the troublesome correction due 
to atmospheric absorption. 

Each of these 144 stars has been compared with six others, viz., 
the two lying on each side of it in the same zone, and with two 
others, one brighter and one fainter, in the other zones, care being 
exercised to make the comparisons at equal zenith distances. In 
this mauuer 432 equations of condition result, out of which are to 
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be derived the final magnitudes. Any application of least squares 
is likely to be attended with greater trouble than advantage, so 
that a method is employed similar to that adopted by Seidel in the 
treatment of his measures. Since the equations of condition con- 
tain only differences of magnitude, the settlement of the final mag- 
nitudes is arbitrary, and a system has been adopted which will 
ensure the closest agreement with the magnitudes in the ' DurcL- 
musterung.' It is interesting to notice that when the differences 
of the finally selected magnitudes are taken, there is no discrepanc y 
in the observed differences so great as the tenth of a magnitude. 
The largest residual is o*o8 mag., and that quantity occurs only 
four times. The authors have no doubt not overstated their case 
when they express their conviction that the accuracy of the magni- 
tudes of their fundamental stars is expressed by 005 mag., apart 
from any eventual coi-rection to their entire system. In the mean the 
sixth magnitude of Potsdam coincides with the sixth magnitude of 
Bonn, but individual differences amount to +0*89 and —076 ma§., 
discrepancies which disclose the necessity for a review of the 
' Durchmusterung' magnitudes. 

Having formed the catalogue of fundamental stars, the way is 
fully prepared for determining the magnitudes of the selected stars. 
The plan adopted is to select short zones containing as a rule 
twelve stars, and these twelve are compared with two of the 
fundamental stars, at the beginning of the zone, in the middle, and 
at the end. The consequence of this arrangement is that practi- 
cally eighteen stars have to be compared with the artificial star of 
the Zollner photometer, in order to secure the definite magni- 
tudes of twelve, or the work is increased bv one half. The authors 
maintain that their work is proportionately increased in accuracy. 
They refer with some severity to the haste that has characterized 
Prof. Pickering's work, and they point with intense satisfaction to 
the fact that the theoretical accuracy of a measure in the Harvard 
Catalogue is 0*15 mag., while in the Potsdam this number falls to 
0*057 mag. The probable error of the catalogue magnitude is in 
the case of the Harvard work +0*075 "lag. and of the Potsdam 
Hh 0*040 mag. But the zone catalogue affords abundant evidence 
that the eye does not appreciate such minute differences of light. 
Since the comparison stars are observed three times in a zone, 
usually within a space of time not greater than thirty or forty 
minutes, we have three separate determinations of the difference 
of the bi*illiancy of these stars, and this difference ought to coin- 
cide with that found in the catalogue of fundamental stars. This 
question has of course received attention from the authors, and on 
page 401 it is stated that the probable error of a single measure of 
the comparison stars is respectively +0*065 mag. and +0*053 
mag., according as photometer C or D is used. But one would 
like to knowy as indicating the actual capacity for the appreciation 
of the equality of two lights, what are the individual errors in the 
zones themselves. This is not indicated, but is easily deduced, 
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since the logarithms expressing the light of both stars are given. 
It is suggested that the opinion which anyone would gain from a 
comparison of these figures is, that the tenth of a magnitude is an 
unmanageable quantity, for the eye of these acutely trained 
observers fails to detect it. On a point so important as this, for 
it really indicates the final accuracy which may be anticipated in 
the measurement of light by photometers as at present constructed, 
it will not be misunderstood if this be illustrated by an example. 
The two stars in the fundamental catalogue, nos. i6 and i8, and 
which are respectively B.D. +11° No. 1588 and +10° No. 1818, 
have assigned to them the magnitudes 6*64 and 6*72. And there- 
fore it might be anticipated that in every case No. 16 would be 
seen brighter than its companion. Yet in the examination of a 
very few zones, I find no less than five cases in which No. 1 6 is 
recorded as the fainter. In the first two zones in which these 
stars appear, Nos. 84 and 92, the differences of the logarithm of 
the light is as follows : — 

Zone 84. Zone 92. 
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Here we have a range of four-tenths of a magnitude, and the 
same amount of error will be repeatedly met with in the observa- 
tions of the fundamental stars themselves. The instance quoted 
has been given simply because the stars were nearly of the same 
magnitude, and therefore discrepancies readily disclosed them- 
selves ; but any one may turn through the catalogue and recognize 
similar variations, and, further, whoever is accustomed to photo- 
metric work knows that the most careful research will have in it 
errors similar to those mentioned here. Attention is not called 
to these discrepancies in any carping spirit, but with the view to 
the removal of any misconception that may be formed of the final 
accuracy to be expected in a photometric catalogue. With these 
facts before us one might ask whether the authors, profiting as 
they unconsciously do by the mistakes and the experience of others, 
are justified in the strictures they have passed upon Professors 
Pritchard and Pickering. It may be that the catalogue before us 
is the most accurate piece of photometric work yet recorded, and 
that it has had lavished upon it the greatest amount of care and 
attention — the authors have not concealed their opinion of it — 
but we cannot doubt but that this in its turn will be supplanted 
by other investigations of the same character in the continual 
progress towards final accuracy. 

Very different and more interesting is the comparison of the 
photometric work with eye-estimations of magnitude. In a short 
table, page 487, the authors have given the result of the com- 
parison of their measures with the magnitudes assigned in the 
* Durchmusterung.' The result shows that a different scale of 
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magnitade is adopted in assigning numerical magnitudes to the 
brighter than to the telescopic stars. For stars brighter than the 
third magnitude there is a difference in the mean of half a magni- 
tude between Potsdam and Bonn, and this difference gradually 
diminishes to the sixth, when the two scales coincide, and the 
agreement is as satisfactory as could be wished. This implies that 
in the brighter stars the light of one magnitude differs from the 
next by the factor 2*13, instead of 2*512, the coefficient now in 
general use. This fact had already been pointed out by Linde- 
mann, and the confirmation is satisfactory. In the telescopic 
stars there is an abrupt return to the ordinary coefficient. 

In addition to this comparison with the eye estimations, the 
authors have instituted a second, with the phofometric work o£ 
Pickering and Pritchard. It is found that the Potsdam measures 
include 791 stars in the 'Harvard Photometry,' 801 in the ' Pho- 
tometric Revision of the Durchmusterung ' in the Annals of the 
Harvard College Observations, and 691 in the ' Uranometria 
Oxoniensis.' The results of the comparison are set out for every 
half-magnitude, and are divided according to the observed colour 
of the stars. The study of the effect of colour on the resulting 
magnitude is not uninstructive, but we have room only for the 
results of the entire collation. The red stars are not sufficiently 
numerous to arrive at a definite result, but there seems to be a 
marked difference between the white stars and those in which the 
red colour is more or less salient. The difference is equally 
noticeable in both the Harvard and Oxford results, but is rather 
more prominent in the Harvard. When all the stars are compared, 
without reference to colour, the following results are deduced : — 
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The limits of magnitude given in the first column do not quite 
agree with those given on page 494, but no practical error is 
introduced by the grouping as shown here. There is the further 
question of the disagreement of individual stars in the three lists, 
and it appears that, neglecting the constant difference between the 
several catalogues, 53 stars in Pickering's first catalogue, 27 in his 
second, and 55 in Pritchard's deviate by half a magnitude or more 
from the Potsdam results. I do not think that it is mentioned by 
the authors, but cases will .be found in their own observations, 
when the stars have been observed on more than two nights, in 
which the deviations between the separate determinations also 
exceed half a magnitude. Such occasional errors do not greatly 
deteriorate from the general vnlue of the work, and we may well 
congratulate Drs. Muller and Kempf on the successful completion 
of the first portion of their arduous undertaking, and assure them 
that astronomers will look with interest for the continuation of 
the photometric ' Durchmusterung.' W. E. P. 



Selenographical Notes, 

MAUEOLTcnus AiH) ITS suRHouis-DiNGS. — This is unquestionably 
one of the grandest w^alled-plains on the Moon's visible surface, 
and w^hen viewed under a low Sun, with Barocius, Stofler, Faraday, 
Clairaut, and other massive enclosures in the vicinity, presents a 
spectacle which is not easily effaced from the mind. Like many 
of the great irregularly-shaped formations so characteristic of the 
4th Quadrant, it impresses one with the idea that we have here 
the result of the crowding together of a number of rings which, 
before the surface was perfectly solidified and when they w^ere iu 
a viscous or semifluid condition, interfered with and deformed 
each other. Maurolychus extends fully 150 miles from west to 
east, and is enclosed by a rampart rising, according to Schmidt, at 
one peak on the west, to a height of 18,000 feet. Below the crest 
of the wall on this side, and on the outer slope, is a fine rill-valley 
which, though not shown in the maps, is an easy object when the 
opposite border is on the morning terminator. It runs round the 
north-w^est flank of the formation towards the irregular enclosure d 
on the north. The inner slope of the west wall affords one of the 
best examples of prominent terraces on the Moon, some of them 
attaining in places an altitude almost equal to that of the crest 
of the main border. The central mountain, taking Schmidt's 
measurements, is close upon 4000 feet above the floor, and stands 
out as a brilliant island of hght amid the shadow long before a 
ray of sunlight has reached the lower terraces. Unlike the great 
compound mountain masses wdthin Petavius, Gassendi, and other 
formations, it appears to consist of a single massive chff of con- 
siderable length running obliquely across the floor, a number of 
much less imposing elevations being associated with ita flanks. 
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I have seen three large craters and several smaller ones in the 
interior with a 4-in. achromatic. At 9^ on April 4, 1892, 1 
noted, with a power of 284 on a 8 J Calver reflector, twelve on the 
southern side, but failed to see the rill 0, which, according to 
[Neison, runs from a point a little east of the centre to the west 
side of the incomplete ring / associated with the south-east border. 
On the previous nighc at 8*^ 20°*, the floor of Barocius being 
just free from the shadow of its massive west wall, two crater-pits 
■were seen on the eastern side of its d^rk interior, and an especially 
good view obtained of a very curious square enclosure extending 
from the foot of the south wall more than halfway up th^ slope. 
Schmidt draws a regular ring in this position, which this object 
certainly is not. 

From the 40th to the 50th parallel south of the equator, and 
for more than ia° of longitude west of Maurolychus, there is a 
comparatively undisturbed region, which, with the exception of 
Nicolai, contains no formation of sufficient prominence to deserve 
a distinctive name. Yet when observed under a low morning Sun 
it is seen to abound in objects of a very noteworthy character, 
consisting of a number of small shallow enclosures, most of them 
with bright rims and floors, and many of them presenting very 
irregular and fantastic shapes. On the evening of April 3, 1892, 
between 8^ 20°* and 10^, I observed fifteen of them, varying from 
about 25 to 5 or 6 miles in diameter, mingled with a countless 
number of smaller craters and little pits, all situated within 
100 miles of the western flanks of Clairaut, Barocius, and Mauro- 
lychus. On referring to Schmidt's map, it was found that, with 
the exception of a few of the larger objects, they are not accurately 
shown. On subsequent occasions I have bestowed some care in 
preparing a chart of their position and general appearance, a copy 
of which I shall be glad to forward to any observer who may be 
desirous of scrutinizing this very interesting region. Two short 
clefts were noted in connection with these features — one, just 
beyond the outer western slope of Barocius, running in a 
meridional direction, and a second, on the south of it, extending 
from north-west to south-east. In both cases their terminations 
are marked by craters. The best phase for observing this neigh- 
bourhood is when the west wall of Earaday is on the morning 
terminator. Thos. Gwtn Elgek. 

Beaumont House, Shakespeare Koad, 
Bedford, 1894, July 19. 



The Dawn of Astronomy ^. 

Peof. Norman Lockteb is to be heartily congratulated on the 
production of his latest book. "We scarcely know whether to 

* * The Dawn of Astronomy : a Study of the Temple- worship and Mythology 
of the Ancient Egyptians,* By J. Norman Loekyer, C.B-, F.E.S. Cassell & 
Ck>mpany, 1894. 21s. 
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admire more the inspiration of happy ideas for the lucid explanation 
of some abstruse problems in Egyptology, or the masterly process 
of constructive reasoning; by which these ideas are supported. 

The book is an exhaustive monograph on the temples which litter 
the plains of Egypt, and which have formed the subject of much 
research during the present century. It specially treats of their 
orientation, a subject which, as the author explains in his preface, 
has previously been discussed by Prof. Nissen, of Germany. Most 
of these buildings, we might say all of them, are similar in one 
respect ; the chief feature of each is a central passage, in some 
cases as much as a quarter of a mile long, the exterior opening 
being flanked on either side by massive pylons, bearing some 
likeness to the two towers on the western face of our modern 
cathedrals, and intercepted at different points of its length by 
smaller pylons or buttresses, always leaving a clear passage to 
an inmost sanctuary, closed by a wall on the side opposite the 
entrance. But these temples, while thus alike, are different 
in this respect, that the azimuth of the central passage is widely 
different in different buildings, a difference which has hitherto been 
ascribed simply to Egyptian symmetrophobia. It is this want of 
symmetry that ProE. Lockyer now undertakes to explain. 

The keystone of the theory is that these central passages are 
really horizontal telescope-tubes, the interior buttresses performing 
the function of the stops in a modern telescope, ensuring that 
the light from a celestial object entering the aperture may pass 
pure, without intermingling with light reflected from the side 
walls, to the eyepiece, represented in this case by the inner 
chamber. 

This theory obviously demands that each temple should have 
been set up to observe some single definite object ; and with great 
ingenuity the author has assigned to each temple the object for 
observation of which it was built, classifies the buildings, and 
connects the classification with a homogeneous system of religion 
and chronology. 

Let us follow Prof. Lockyer in his first division of the buildings, 
into solar temples and stellar temples. It is trite to say that the 
first object of astronomical observation with a primitive people 
would be the Sun — first as an object of wonder and worship, and 
second as an object which might be used for setting the calendar. 
Many most interesting pages of the book are devoted to showing that 
the Egyptian pantheon was solar in origin, that our luminary was 
worshipped under many names and in many stages of his daily 
and annual course — one deity, Harpocrates, representing the rising 
Sun, another, Ka, the noontide Sun, and others representing the 
Sun at dift'erent times of the year, Ea being the generic name ; and 
when Mr. Lockyer tells us that the axes of many temples are so 
placed that the Sun rising at the summer solstice or the equinox 
shone along the central passage, it seems reasonable to suppose 
with him that the temple was placed with a double purpose in. 
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^"iew — first, for a religious ceremonial, such as the Manifestation of 

TRa, in which the Holy of Holies, or possibly an image placed 

"tlierein, was lit up for a few moments, to enable a jealous 

X>riesthood to trade upon superstitious ignorance ; and secondly, 

±"or the same priesthood to obtain an accurate time- observation for 

"the setting of their calendar. 

Assuming this origin for a temple, the change of declination at 

"the solstice due to change of obliquity of the ecliptic, and the 

consequent change of amplitude at rising, the axis would not 

fulfil its purpose through a very long period of time. A careful 

study of the temple of Amen-Ra at Kamak has led to the conclusion 

that the building has been altered since its original foundation so 

as to alter the azimuth of the axis by about one degree ; and from 

measurements, in which he was helped by officers of the Public 

Works Department in Egypt, Mr. Lockyer concludes, although 

with some doubt, that this temple was founded about the year 

3700 B.C. for the purpose of observing the setting Sun at the 

summer solstice, and that the direction of the axis was altered at a 

lat^r date to correspond to the change in the obliquity of the 

ecliptic during the interval. 

Turning now to the other class, the stellar temples, built on a 
plan similar to the former class, but whose axes have such direction 
that they could never point to the Sun, we have some literary 
evidence that in the founding of temples the positions of stars 
were consulted, and that starlight was used in ceremonials similar 
to that referred to above. Referring to the temple of Tyre, 
Prof. Lockyer says : — " According to Herodotus, in the temple in 
question there were two pillars, the one of pure gold, and the 
other of an emerald stone of such size as to shine by night. Now 
there can be little doubt that in the darkened sanctuary of an 
Egyptian temple the light of a Lyrae, one of the brightest stars in 
the northern heavens, rising in the clear air of i^ypt would be quite 
strong enough to throw into an apparent glow srch highly- 
reflecting surfaces as those to which Herodotus refers ; " and 
again in the translation of two inscriptions which describe the 
alignment of the temples at Denderah and Edfu the stars used in 
directing the building line are absolutely named, although it must 
be added that there is considerable doubt whether the line thus 
denoted would point to a rising star. 

But the general assumption is that the temples were so laid that 
the axis might point to a star rising heliacally, that is, a little 
before the Sun, possibly to give a warning for making the arrange- 
ments for the ceremonial to be held at sunrise. This view is 
strongly supported by the arrangement of the temples dedicated 
to Hathor and Isis at Denderah. Taking the dates for the 
foundation of these temples as given by Mariette, we find that in 
700 B.C. the axis of the temple of Isis (which, there is good reason 
for thinking, is a name for the deity equivalent to the star Sirius) 
pointed to that star at its rising, that the larger temple of Hathor 
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pointed to tliG rising Sua at the summer solstice (tlie Egyptian 
new year's day) ot the some date, arid, finally, Ihat the star SirJiii 
rose with the Sun at tbat epoch. These circum stances we 
detailed in an inscription found at Cenderah, and trannlated by 
Mariette : 

she laing) 

A change in the line of observation, wnoh as that referred to in 
the case of solar temples on account of the change of obliquity of 
the ecliptic, woidd obviously be more necessary in the case of a 
stellar temple on account of preoessioa, which changes the decli- 
nation of a star comparatiTely rapidly, and which would alter the 
amplitude by i" in about 300 years. Mr.Loekyer aeesin thiaacausa 
for the existence of two teirples quite close tt^ether at Medinet- 
Hahii, whose axes are inclined at a email angle, and also for a 
similar fact at the Parthenon at Athens, where are two buildings 
with slightly different orientation side by side. The asaumptioa 
is that in these cases a new edifice was built instead of changing 
the axis of the original. 

We bate not space here, much as we should like, to follow 
Prof. Lockyer through his exhaustive researches on the rise and 
fall of the Nile and its connection with the Ejjyptiiin calendar. 
Suffice it to say that the beginning of the annual rise of the riveir 
took place at the summer solstice, which was the new year's day, 
that this phenomenon was intimately connected with the social 
life of the people, and that the river was worehipped as a 6"^^ 
But there were other rivers which were equally important to th( 
inhabitants of the surrounding districts. "What the N" 
Egypt the Euphrates and Tigris were to a large region of Westetl 
Asia, where the anniml flood was a sonrce of fertility and the' 
rivers were worshipped as gods in order that their benign inSuencs, 
might be secured. This fact leads to a classitication and explana-* 
tion. The Euphrates and Tigris rose at the sprina; equinox, and 
the religion of the Eabyloniana was therefore equinoctial : the 
conclusion is that the temples oriented respectively to the eqnl-' 
uoctial and the solstitial Sun were built by two races of people — the 
one coining from the region of Mesopotamia and brioging their 
religion with them, the other a race of people indigenous ta 
Egypt. Turther, a classification of the stellar temples shows that 
the religions of these two peoples were connected with two seta 
of stars — the deified stars of the early in habitants of Northern 
Egypt, whose civilization we glimpse, being a TJrste Majoris, y Dra> 
coiiis, and Capella ; whilst the Southern stars, of which Pbact and 
Sirius are typical, were worshipped by an invailing race, and who 
possibly were the pyramid-builders, coming up the Nile from the 
South. 

In the above mere sketch of the plot of this delightful book 
many interesting details are necessarily not touched on. We 
might glance at the Egyptian symbols representing astronomical 
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frets, aueh as the representation oi the Sky by a female figui-e, Nu, 
benditig over Seb. the Earth, with feet on onu horizon and fitigor- 
Bps on the other, the varying lengths of the paths of two stars of 
different decimation being reprsaanted by two such flgures one 

r the other. At the tistronomical eiplanstions of the myths of 
S^ypt, such as that of Homa, wlio i? said to have killed a crocodile 
or hippopotamus ; in later times the myth states that the creature 
destroyed was the Thigh of Set (the (Jreat Bear). The interpre- 
tation of this given by Prof. Iiookyer is simply that Horita (the 
rising Sun) extinguishes the circumpoliir stars, which at the time 
of the earlier myth were the stars of the Dragon or Crocodile 
ed a hippopotamus by a jieople to whom the crocodile was 
■acred), and at the time of the later form of the myth the stars not 
tetting would be those of Ursre Major. There is also in the 
chapter on the calendar a eiiggested eicplanation of the abnormal 
jdge to wKich Methuselah and other bibbcal personages are said to 
ihfflva attaintd, namely that in one form of calendar a lunar month 

s called a year ; and taking this as the bible unit it is apparent 
that Methuselah was not a particularly old man. In conclusion 
we can only hint at Prof. Lockyer's suggestiouB how the orienting 
of Egyptian temples and their arrangement had their effect on 
Oreek architecture, and that the idea of planning a building in 
honour of a patron saint has survived even to comparatively recent 
times in our own country, where the eastern window of a church 
was oft«n placed so that the rising Sun shonld shine through it on 
the morning of the day al the saint to whom the fane was dedicated. 



CORRESPO>JDENCE. 

To the EMtora of ' The Observatonj.' 
The Proper Motion of B.A.O. y<)^. 



In • Monthly Xotices," vol. xxxv. p. 356 {May 1875) Prof, 
^iazzi Smyth contributed a paper on tlie proper motion of the star 
i» Cetua numbered 793 in the B.A.C. and II. 123 in Piazzi's 
Datalogue, in which he suggested that the proper motion was 
^^ariable, and had sensibly diiuinished in B.A. and increased in 
ST.P.D. In a paper immediately following this, Mr.Dunkin showed, 
^m a discussion of the Qreenwich observations, that there was 
ittle peal evidence of any change in either element. He recurred 
fcothe subject in vtd. xxxvi. p. 254, availing himself of more recent 
Sreenwich observations, und came to the conclusion that "the 
»»per motion of B.A.O. 793 has not really changed during the 
itoeserit century." Mr. Stoue (in a short paper which follows 
'Mr. Dunkin's) pointed out timt the Cape observations of the star 
m E.A. (none were available in N.P.D.) did not appear to give any 
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evidence of change of proper motion. In the Greenwich Nine- 
Tear Catalogue for 1872 the proper motion used is derived from 
Mr. Dunkin's second paper and amounts to +o"*i20 in II.A. and 
— i"'5o in N.P.D. (These are slightly altered in the Ten- Year 
Catalogue to +o"-i245 in E.A. and — 1"*456 in N.P.D.) It 
occurred to me that it might be worth while to compare the places 
given in the Nine-Tear and in the Ten-Tear Catalogues, especially 
as the former contains 13 observations in E.A. and 14 in N.P.D., 
and the latter 1 3 observations in E.A. and 12 in N.P.D. Now 
the place from the first (for 1872) is E.A. 2^ 29"^ 3'-8t8, N.P.D. 
^3° 43' 3i"'02. The mean annual precession is +3**i6i6 in E.A. 
and — 15"'949 in N.P.D. Multiplying these by 8 and applying 
them to the above places, we obtain E.A. 2*^29™ 29^*1 11 and 
N.P.D. 83° 41' 23"'43 for 1880. The place for that year in the 
Ten-Tear Catalogue is E.A. 2^ 29°^ 3o"-o84 and N.P.D. 83° 41' 
13"* 12. The differences are 4-o**973 and — io"'3i respectively, 
giving for the annual proper motion -j-o*- 12 16 in E.A. and — 1"-289 
in N.P.D. In the former element this does not differ sensibly 
from the quantity used ; but the proper motion in N.P.D. is nearly 
o''*2 smaller and is almost identical with that given in the B.A.C., 
which is —I "'3 1. 

It would appear therefore that the question of the exact proper 
motion of this star is not yet finally settled. I may add that there 
are no Greenwich observations later than those included in the 
Ten-Tear Catalogue accessible to me, though I have looked through 
the volumes up to 1 890, the last published. 

Tours faithfully, 

Blackheatb, 1894, June 20. W, T. LyistN". 

The Comet o/a.d. 1630. 

Gentlemen, — 

In * Astronomische Nachrichten,' vol. xii. p. 215, reference 
is made to two comets which are mentioned in a romance of 
Manzoni (' Promessi Sposi ') as having appeared in the years 1628 
and 1630 (the latter in the month of June), but of which "sonst 
keine Nachricht vorkommt." The authority given in the romance 
is that of Eipamonti, of Milan (who died in 1641); and as the 
editor of the Ast. Nach. had not access to his works, he wrote to 
Plana at Turin, who in his answer enclosed a letter from Abbot 
Assi, stating that it was in his book " De peste qusB fuit anno 
1630" that Eipamonti mentioned the comets, which were both 
" horrifica specie," the second appearing in the very year of the 
pestilence. 

With regard to the comet of 1628, 1 know of no other allusion 
to it; but that of 1630 is mentioned in English history as having 
appeared at the time of the birth of Charles II. Perintheif 
(quoted by William Harris in his ' Historical and Critical Account 
of the Life of Charles the Second ') says that the Prince's birth 
" was so great a matter of rejoicing to the people of uncorrupted 
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xninds that Heaven seemed also concerned in the exultation, 

tindling another fire more than ordinary, making a star to be seen 

"the same day at noon." The poet Waller, who was equally ready 

to flatter either Protector or King, Oliver or Charles, also refers to 

this comet in his poem " On St. James's Park, as lately improved 

hy his Majesty," near the end of which are the lines : — 

" His thoughts rise higher, when he does reflect 
On what the world may from that star expect, 
Which at his birth appeared, to let us see 
Day, for his sake, could with the night agree ! 
A Prince on whom such different lights did smile, 
Born the divided world to reconcile ! " 

If the comet in question was really visible at noon, it must have 
been a very fine one, and doubtless justified Ripamonti's description 
(applied also to the other of two years before) that it was "horrifica 
specie." oBut in that case it is remarkable that no other accounts 
of it seem to be known. Pingre does not mention either comet. 
Mr. Chambers gives only the above reference to the ' Astronomische 
Nachrichten.' Yours faithfully, 

Blackheath, 1894, June 5. W. T. Lynb^. 

P.S, — Since writing the above, I have had an opportunity of 
consulting Eipamonti's book ' De peste.' The passage quoted by 
Assi is in p. 2 73 ; but the comets are also mentioned in pp. 1 10, 1 1 1, 
That of 1630 ("crinitam eam stellam,"as it is called) is stated to 
have appeared in the month of June, and to have been " truci 
ultra solitum etiam facie." Manzoni therefore quotes the date 
correctly, which agrees sufficiently with that of the object said 
to have been seen in England on the 29th of May, which was 
the birthday of Charles II.— W. T. L. 



OBSERVATORIES. 

Royal Obseevatoet, Cape op Good Hope. — The Secretary of 
the Admiralty has recently distributed copies of the Report made 
to him by Dr. Gill of the work done at the Cape Observatory 
during the ten years from his accession to the Directorship in 
May 1879 to July 1889. Most of the subjects spoken of in this 
Report are now comparatively ancient history. It will be sufficient 
here to give a list of the results achieved during the period. The 
average annual number of transits with the transit-circle was 4537, 
of zenith-distances 3758, and of occultations of stars by the Moon 
the average is 30 per year. There is a very fine series of comet- 
observations. Dr. Gill says that "on no occasion have obser- 
vations of any visible comet been omitted unless observations of it 
could be made more favourably in the northern hemisphere." Other 
meridian work consists of determinations of stellar parallax froi 

x2 
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observations with the 4-iiich heliometer, the observations of 
Victoria, Sappho, and Jris with the 7- inch heliometer for deter- 
mination of the solar parallax, the results of which will shortly be 
pubhshed, and the making of the Photographic Southern Durch- 
musterung. The staff of the Observatory has co-operated largely 
in the Longitude operations connected w ith the Geodetic Survey 
of South Africa, and have also determined the longitude, Cape — 
Aden, vid Natal. 

At the date of the Eeport the reduction of the meridian obser- 
vations was considerably in arrear, owing to the inadequacy of the 
computing staff, which has since been strengthened. 

Paeis. — In the annual reports of national observatories there is 
always much that is important because it is not new. It is of the 
first importance to know that the work has been efficiently and 
continuously carried on on the old lines, and that a homogeneous 
mass of facts is thus slowly growing in volume with the lapse of 
time. And M. Tisserand's report for 1893 is eminently satisfactory 
in this respect. It is clear therefrom that no relaxation of any 
kind — in quality or quantity of the work — has followed the 
appointment of the new Director. The printing of the great 
Paris Catalogue is proceeding with due celerity; more than 17,000 
meridian observations were made in 1893 ; and the watch on 
instrumental constants, such as those of flexure, has been 
unremitting. 

But though all such work is of the first importance, the details 
are perhaps only interesting to those engaged in similar work. 
The average reader will turn more readily to what is new in the 
report — to the evidences that, with all this care for the routine 
work, there is life and enterprise in the observatory ; and he will 
probably mark one or two passages, of which the following are 
brief notes. 

A special research on fundamental stars gives corrections to 
K.A. as below for a few stars (three have been selected at 

random) : — 

189c. 1891. 1S92. 

6 Yirginis -i-o*-o3 +o**o3 -f-o*-02 

25 Canum Ven. . . —0*03 — o^i2 --o^i4 

Arcturus 4-0*07 +0 -05 +0 -04 

The large equatorial coudc has been tried for photography (with 
a special objective). There are ditliculties in grinding, but some 
tine photographs of the Moon have been obtained. We are 
reminded by the size of these pictures (7 inches diameter for the 
Moon) of the great focal length of this instrument. 

M. Bigourdan went to Senegal to observe the eclipse of 1893, 
April, determined his position, made meteorological observations, 
found the value of gravity by Commandant Defforges' pendulums, 
and observed the four contacts, but did not find any intra-Mercurial 
planets. 
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The brothers Henry are taking ecliptic charts of 8° square by 
rneans of a photographic objective of 6| inches aperture and 40 
inches focus, mounted on the astrographic equatorial. The 
images are round up to the edge of the plates. Of catalogue 
palates 169 have been taken. 

During the year Mdlle. Klumpke and four ladies, with two 
measuring- machines, have measured 72 plates with admirable 
completeness. This is a resolute attack on the measurement of 
t>lie plates, but, alas ! it brings with it a corresponding dis- 
couragement. If a Bureau des Mesures, certainly twice as well 
equipped and organized as most observatories can afford, measures 
-72 plates a year, how long will it take for the average observatory 
"to measure about 1200 plates? It is not the place here, however, 
"to dwell on this point. We should rather mention that in all 
27,750 measures were made, 26,831 being of single stars, 343 of 
<iouble stars, 32 of planets, and 544 being practice measures. 
Ikfdlle. Klumpke and her assistants must have worked untiringly. 

Tale Obseevatoet. — From the Eeport just received we learn 
that Dr. Elkin has made a new series of observations with the 
heliometer for parallaxes of Capella, Procyon, and Altair, bringing 
the whole number of series secured for the ten first-magnitude 
stars to 54. Dr. Chase has also obtained measures of 24 stars 
with large proper motion, and a series of observations on Algol 
and fl Oygni. 

Dr. Elkin gives a revised value of the Sun's parallax as deduced 
from observations of Iris made with the heliometers at the Cape, 
Leipzig, Oxford, and Tale : — 

IT = 8"-S25 ± o"-oo8. 

Some time has also been spent on experiments with reference 

to the photography of meteor-trails. An experimental apparatus 

bas been made of a 6-inch portrait-lens mounted on an equatorial 

stand with a guiding telescope. Four nights' work with this, 

* fourteen hours in all, two of which were cloudy, gave as result the 

photographs of six trails. This result has justified the National 

Academy in voting two thousand dollars to construct a mounting 

to carry a number of cameras, in the expectation that with a larger 

^eld exposed a sufiicient number of tracks would be secured to 

afford reliable data for determination of radiant-points. It is 

hoped that this instrument will be finished in time for the August 

xtieteors of this year. 



Hong KoNO.-^The annual volume of observations and re- 
searches made at this meteorological station increases uniformly 
in bulk and must contain an enormous amouut of valuable 
information for the shipping in the China Seas. We are sorry 
that Dr. Doberck can apparently afford no time for astronomical 
Work. The present volume contains the Annual Eeport for 



/ 
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1893, from which we gather that the amount of data gleaned from 
various ships has largely increased, and that the Director is more 
satisfied with the general condition of the station than in his 
recent reports. We notice, too, that two lectures on Typhoons 
have been given before the British Mercantile Marine Officers' 
Association of Hong Kong. As appendices to the usual magnetic 
and meteorological observations we notice : — 

Appendix A. Information issued in 1893 concerning Typhoons. 

Appendix B. The Climate of Hong Kong investigated from ten 
years' Observations. 

Appendix C. The Typhoons of 1888. 

Appendix D. The Typhoons of 1889. 



PUBLICATIONS. 

GeSCHICHTB deb. BaKNBESTIMMUNG von PLANBTBir xrsD 

KoMBTEN. Theil ii. Von Dr. Norbebt Hebz. — The first volume 
of this history, which was published some time ago, gave an 
explanation of the astronomical methods of antiquity, of Eudoxus, 
Hipparchus, Ptolemy, and others. The second volume, now pub- 
lished, gives a view of the theoretical astronomy of the middle 
ages and the empirical methods in vogue up to the time of Newton. 
The period of analytical methods inaugurated by Newton's dis- 
covery of universal gravitation, and rendered possible by the intro- 
duction and application of the infinitesimal calculus, is reserved for 
a third volume. Before Tycho theoretical astronomy mainly con- 
sisted of disquisitions on the motions of the Moon and the five 
primary planets, and the history of astronomy differs little from a 
history of the knowledge of planetary motion ; but since Tycho the 
circumstances have changed and these planetary theories form only 
a part of astronomy. In this history therefore for the period before 
Tycho the author is concerned with the theory of planetary motion, 
the theories of Copernicus, Tycho Brahe, and Kepler are exhaus- 
tively explained, extracts from the most important works are given 
to give an idea not only of the results but also of the methods of 
these investigators, and to this end the mathematical developments 
are freely included. 

The chapters divide the history into periods : in the first we have 
the continuation of the methods of Ptolemy, as treated in the 
works of Alfragan and Albateginus, an explanation of the " Trepi- 
dation of the Arabians," the Astronomical Tables of Alphonso X. 
with the explanations of Purbach in his ' Theoricae novsB plane- 
tarum,' and some brief remarks about the state of Persian and 
Chinese knowledge at this time. 

The time of Copernicus brought with it a radical change in 
astronomical opinion. The exposition of his work * De revolu- 
tionibus orbium coelestium' is given in great extension in the 
second chapter, and with it the Copemican theory of the planets 
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und the methods of finding the elements of their orbits and the 
construction of tables, which does not differ much from that of the 
preceding period. 

In the third chapter the author gives the investigations of Tycho 
Brahe, Eothman, Galileo, beginning with a criticism of Tycho^a 
opinions of the Copemican system, and the causes which led Tycho 
to adopt a new one. The author's opinion is that Tycho was 
really convinced of the truth of the Copernican system, but that 
prudence compelled him to evolve his ovni: some evidence is 
adduced in support of this view, remarkably Tycho's computation 
of the orbit of the comet of 1577, which is given in some extension. 
This chapter contains explanation of some important discoveries in 
the Lunar Theory, the Variation, Annual Equation, and the 
Perturbation in Latitude. 

With the epoch of Galileo and the invention of the telescope 
the history of astronomy divides into two branches, theoretical and 
practical. This work is not concerned with the latter of these 
two branches, except in a brief notice of Galileo's merits as a 
mechanician. 

The next section is devoted with great detail to Kepler and 
his works. Beginning with his first investigations as to the 
connexion between distances and periodic times published in 
the ' Mysterium Cosmographicum,' the author gives extracts from 
several of Kepler's works and essays, many of which led to no 
result, but bear witness to the great sagacity and penetration of 
that great man : notably we have an extract from Kepler's great 
work ' De stello Martis,' which gives his methods of finding the 
ratio of the distances between the Sun, the Earth, and Mars, and 
hence the orbits of the two latter bodies. The chapter ends with 
Kepler's theory of comets and an explanation of his method of 
finding the elements of their orbits. 

The remainder of the volume contains brief reviews of mis- 
cellaneous works on theoretical astronomy up to the time of 
]Se\vton ; the works of Lansberg and B/iccioli, who reverted to the 
theory of Epicycles, the elliptic theory of Eabricius, the investiga- 
tions of BulJialdus, Cassini, Halley, Lahire, on the positions of the 
apheiia, and Halley 's researches on the motions of Saturn's satel- 
lites, are dealt with in turn ; and the book concludes with a review 
o^ researches on comets by various authors, including an extract 
from a rare essay by Doerfel, who discovered a parabolic orbit for 
the comet of 1680. 

Roberts's Photographs *. — It would indeed have been an 
unirnicious task to criticize the splendid volume before us, 

* ' A Selection of Photographs of Stars, Star Clusters, and Nebula), together 
•witli information concerning the instruments and the methods employed in the 
pursuit of Celestial Photography.' By Isaac Roberts, D.Sc. F.R.S. London : 
tin- Universal Press, 326 High Holbom, W.C. The Collotype plates by the 
Direct Photo-Engraving Co., Banisbury. 
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could we have found sufficient reason. It is a published work, 
offered to the astronomical public, which we hope that public 
will enthusiastically purchase ; but it is at the same time a free 
gift, for time, labour, and expense have been lavished upon it 
without any thought or prospect of return. It contains repro- 
ductions, by an admirable process and on a large scale, of 51 of 
Dr. Roberts's well-know^n photographs, representing a total actual 
exposure of 1 10 hours, or more than 2 hours per picture ; indeed 7 
of the plates have been exposed for 4 hours, and 5 others for ^i 
hours. The reproductions usually measure 10 inches by 8, and 
represent on the scale generally adopted about 100' by 80' (i mm. 
= 24", or I inch=io'"i5). These fifty portions of the sky may 
thus be quietly studied " at all times, ... as they would appear 
to an observer aided by a powerful telescope and clear sky for 
observing." 

In a brief Introduction are given descriptions of the methods of 
work, with photographs of the observatory and the instrument. 
The latter is a reflector of 20 inches aperture and 98 inches focal 
length. A guiding telescope of 7 inches aperture is attached to 
the other end of the declination axis, but can move independently 
in declination. This independence is in some ways an obvious 
gain, but for the direct purpose of a guiding telescope it introduces 
difficulties owing to the want of rigidity in the connection ; 
and to meet these Dr. Eoberts uses a collimating telescope. 
This is a small telescope attached to the back of the mirror and 
pointing through a central hole in it to the plate-carrier. On the 
back of the shutter of the carrier is a small silvered glass plane, 
which will reflect a star-image (when the shutter is closed) to the 
cross wires of the collimating telescope. "When the star is bisected 
by these cross wires it is brought also to the cross wires of the 
guiding telescope, which is then in adjustment with the reflector. 
During long exposures this adjustment must be repeated at in- 
tervals, owing to the want of rigid connection mentioned above. 
This is a very ingenious arrangement, but does it not almost 
suggest that the guiding telescope is not wanted ? If such an 
arrangement is accurate enough to adjust the guiding telescope at 
intervals it is surely good enough to guide with itself ? True, in the 
present form the shutter must be closed to see the guiding star, 
which is near the centre of the field ; but if the reflecting plane 
were attached excentrically, where the images are still not too bad 
for bisection, it might be left permanently in place. 

Though it seems ungrateful to say so, we could have wished for 
more of the Introduction : take, for instance, the interesting 
question of the diffraction rays in the images of bright stars. We 
are told that these are due to the bars supporting the plate-carrier ; 
but no description or diagram of these bars is given. There are 
four bold rays at the quadrants which suggest a four-bar support 
for the plate ; but there are other minor rays symmetrically dis- 
tributed, and of much the same form in Plate 4 (taken in 1890, 
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at Dec. 60° N.) as in Plate 11 (taken in 1888 at Dec. 24° N.) ; 
and details concerning the support of the plate-holder might have 
thrown some light on the origin of these minor rays. 

Coming to the photographs themselves, they are arranged in 
the convenient order of right ascension, and facing each is an 
admirable summary of relevant information. The scale and 
orientation of the photograph are shown with all requisite 
accuracy and convenience by the tabulation of the E.A. and Dec. 
for 1900*0 of four "fiducial stars" which are marked on the plate 
by minute dots. The question of the accuracy and uniformity 
of the scale is of the first importance ; and Dr. Eoberts has done 
his best to correct errors of scale introduced by the collotype 
processes of reproduction by tabulating in the Introduction the 
accurate scale for each photograph. It is doubtful, however, 
whether these errors are the same for all copies. Take, for 
instance, the three plates of the Orion nebula, Nos. 15, 16, and 17 : 
in the table Dr. Eoberts gives the value of i™"* for these plates 
as 23"'79, 24"'22, and 24"*24 respectively; so that we should 
expect a distance between two stars on plate 1 5 to be about -^ 
larger than the corresponding distances on plates 16 and 17, 
which should be sensibly equal. On applying a pair of dividers 
to the fiducial stars in the copy before us, however, we find the 
scale of plate 17 to be about intermediate between those of plates 
15 and 16, though the relation indicated between the scales of 15 
and 16 is confirmed. But allowing for this change of scale value, 
the collotype process seems to give a sensibly faithful repro- 
duction, 80 far as available tests can show. The study of such 
points, however, must be made much more elaborately ; and it is 
only by careful study of a special point that the true value of 
these charts can be demonstrated. Dr. Eoberts has mentioned 
" some of the uses to which the printed charts will be applied, 
viz.: 

" I. The detection of changes in the structure of nebulae. 

"2. The detection, on a large scale, of movements amongst the 
stars. . 

3. Determinations of variations in stellar magnitudes. 

4. Eelative distribution of the stars in space. 

" 5. Detection of new stars and disappearance of others.'' 

But it seems to us probable that the real usefulness of these 

charts is as yet unknown, and will only be discovered by working 

at them diligently. 






The Q-bbbnwioh Publications foe 1891. — The Astronomer 
Boyal has recently issued the books giving the results of the work of 
the Eoyal Observatory during the year 1891. The issue is rather 
late compared with that of previous years, owing to causes outside 
of the control of the Astronomer Eoyal, which were explained by 
him in his recent Eeport to the, Board of Visitors. The matter 
contained in the volumes is of the usual form, giving original 
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observations made in the various departments vt^ith the deduced 
results. The number of observations made with the transit- 
circle is rather below the average of recent years, owing to the 
fact that the object-glass of the instrument was dismounted for 
cleaning during two months of the year. At the same time a 
new system of wires was adapted to the eyepiece and new screws 
were furnished to the telescope micrometer. 

There is an appendix to the volume, also issued as a separate 
book, which is rather a novel feature. This is a catalogue of 258 
fundamental stars deduced from observations made in the years 
1887-91, and reduced to the epoch 1890*0. The places in the 
catalogue depend mainly on observations made in these years, but 
in a few cases, where less than ten observations have been obtained, 
the catalogue place depends on a (?t)mbination of the place in the 
Ten-year Catalogue (epoch i88o*o) reduced to 1890*0 and the later 
observations, for this reason the Ten -year Catalogue places 
reduced to 1890*0 are given in parallel columns with those of the 
catalogue now before us, which affords at a glance a valuable 
check on the character of the systematic differences between the 
catalogues. The errors in the assumed relative places of the clock- 
stars originally derived from Pond's Catalogue, on which these 
catalogues depend, are now very small, but the corrections to be 
applied to the clock-star places deduced from observations of the 
Sun to give their absolute right ascension, as explained in a note 
in our last number, is a comparatively large quantity in the years 
1 887-9 1 » ^^6 average of the five years being -1- 0**043 • This correc- 
tion has not been applied, as its validity did not appear to be suffi- 
ciently well established, bearing in mind an investigation treating 
of the effect of personality on this quantity lately published in the 
' Monthly Notices.' The zero of Eight Ascension of this catalogue 
is therefore the same as that of the 1880 catalogue, and of the 
Greenwich clock-star lists. 

The catalogue is in the well-known form of previous Greenwich 
catalogues (with the addition of the double columns referred to 
above), the values of the annular precession and secular varia- 
tion for the epoch being given for each star and the proper 
motion, taken generally from Prof. Auwers' ' Neue Eeduction der 
Bradleyschen Beobachtungen ' or his ' Catalog der Fundamental 
Sterne.' 

Elements of Oebits of Comets. — We have received a most 
invaluable book * from Dr. J. G. Galle, of Breslau. This gives, 
first, a list of all known comets with the elements of their orbi' 
from the year 372 B.C. to the end of 1893 a.d., and, secondly 
literary notes on each comet, giving the name of the discoverer, in 
some cases those of other observers, and references to the literature 

* * Vepzeichniss der Elemente der bisher berechneten Oometenbahnen.' 
Leipzig, 1894. 
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about the object. The utility of this work is obvious ; it should 
find a place in every astronomical library. 

Publications of the HrDEOGRAPHio Office. — There are many 
pamphlets and books issued by our Hydrographic Office which are 
too little known. Being careful compilations of information from 
every available source these pamphlets are of special value, as 
containing information only derivable from the special expedi- 
tions of the Hydrographic Office. Just now the collecting of 
information respecting the positions selected for observing the 
Total Solar EcUpse of 1896 is engaging the Eclipse Committee of 
the B».A.S. and others, who will find one of these books of service. 
The climatic and other peculiarities of Norway stations seem 
pretty well known, and for information on the Japan stations we 
refer to the 'China Sea iDirectory,' vol. iv. 3rd edition, 1894*. 
This is a good sized volume. The three pamphlets just come 
to our notice are : — ' List of Time Signals in various parts of the 
World ' t ; Appendix to same J ; ' Table of Longitudes accepted 
for Secondary Meridians ' §. 

Publication deb Chaekgwer Univeesitatssterjtwaete. — The 
second volume of these publications contains an account of the 
determination of the difference of longitude between Nicolagen 
and Charkow, and a daily register of sun-spots in 1893. These are 
in German ; the remaining portion of the work being printed in 
Russian character does not commend itself to notice. 



NOTES. 

Comet Notes. — Gale's Comet, which has gradually been getting 

fainter, is now probably beyond the range of even the largest 

telescope. Observations of its position were made with the 

28-inch refractor at Greenwich on July 11, and this is the latest 

observation to hand. The following letter, with reference to this 

comet, has been received : — 

Private Observatory, 

Windsor, New South Wales, 
1894, June 17. 

Gentlemen, — 

Tn the conversion of my original telegram into cypher at 
Melbourne for transmission to Kiel, it appears that the date of 
discovery of this comet (April 1) was omitted, and so a general 
misapprehension was created as to the date. I have no doubt 
that the pubHshed reports from Australia have already removed 
this misapprehension. The observations at my observatory extend 
from Aprd 3 to May 11. Adopting the observations on the 
extreme dates, and the early observations for April 22, 1 obtain 

* Price 38. ed. t Is. } iyd. § Sd. 
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the following positions referred to the ecliptic and to the mean 
equinox of 1894*0, the times being corrected for aberration and 
the places for parallax : — 

Greenwich Mean Time. \. /3. 

April 2-93926 358 33 o'l —63 25 27-3 

21-87188 .... 79 45 59'6 —69 6 18-7 

May 10-86205 .... 138 29 4i'3 + i 46 48*5 

The two extreme places are satisfied by the following system of 
elements : — 



T = 1894, April 13*^-51310 Greenwich M.T. 
01 .... 324° 17' 8"-6' 
ft ... . 206 20 56 -5 

£ . . . . 87 4 6 '2 

log 9.. 9'9927265. 



M. Equinox 1894-0. 



And the middle place thus : — 

Obs.— Cal. A\cos/3^ + i3"-2, A/3=-i6"-i. 

The orbit is probably elliptic. The comet passed its ascending 
node on May io**-2354 Gr.M.T., at a distance of 0-0814 outside the 
Earth's orbit. Had it reached this point twenty-four days earlier, 
it would doubtless have been a fine object. John Tebbutt. 



In continuation of his investigation of the variation of latitude 
by help of Pond's double-altitude observations, already noticed in 
previous numbers, Mr. Chandler has treated the mural-circle 
observations made at Greenwich under Airy from 1 836-1 851 by 
the same method. When Airy assumed the directorship of the 
Eoyal Observatory he coniinued for a few yeajs the method of 
double-altitude observations established by Pond {vide p. 149, 
vol. id.); but in February 1839 he gave up the Jones circle, which 
was sent to the Cape, and inaugurated the method, in use at the 
present day, of observing stars with the Troughton circle by 
reflection and direct observation at the same culmination. The 
Troughton circle was dismounted in May 1848, to make way for 
the present transit-circle, during the installation of which the 
Jones circle was used in another building. The published results 
of these three series of observations of stars by reflection, which give 
the north polar distance of stars free from index error, have been 
corrected bv Mr. Chandler, to show them as if reduced with Peters' 
constants of precession and nutation, constant of aberration 
2o"-5oo, Boss's proper motions, with latitude 51° 28' 39"'oo, and 
to the beginning of Bessel's fictitious year 1830, which were the 
constants adopted in his previous investigation of Pond's observa- 
tions. The polar distances thus corrected have been then treated 
by the method described in our June number, p. 212, and the 
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resulting formula for the latitude variation thus evolved from the 
whole series is 

^— 0Q = — o"'o6o cos (^—2393712^-5) o°"84 

-o"-i38cos(0-355°-3). 

Comparing the epoch of the first perodic term in this formula with 
the value of the same quantity as found from Pond's observations, 
we have the value of the period 422*^7 + i**'9. " The mean value 
which satisfies the observations over an interval of nearly one 
hundred and seventy years is 428^-6 ±0^*2. The difference of 
these values is about three times its probable error. Taken by 
itself this fact would perhaps not be sufficient to demonstrate 
an actual departure from the mean value of the period. But it 
appears to be corroborated by the Pulkova observations, 1840-44. 
There is similar reason for presumption that the amplitude of this 
term of the variation suffered material diminution near 1840. 
Corresponding variations are perceptible in the constants of the 
annual term." 



In the ' Astronomical Journal,' No. 322, Mr. Chandler begins a 
fresh stage of his investigation. He now proceeds to collect re- 
sults. It will doubtless be remembered that, according to bim, the 
variation of latitude of a place in longitude X, whose mean latitude 
is 0, at time t (reckoned in Julian days), can be represented by a 
formula 

9-^0= -^co8[\+(<-T,)0] -r,cos(X+0-a), 

Tj (reckoned in Julian days) being the epoch immediately preceding 
the time t, when the north pole of the Earth's %ure passed the 

360° 
Greenwich meridian, and being equal p . The theory also. 

asserts that the constants of the formula, both the amplitudes and 
the epochs, or, rather, the periods between successive epochs, are 
variable. It is the law of this variability which Mr. Chandler now 
sets himself to determine. The method of the investigation 
hitherto has been to take definite series of observations of declina- 
tions of stars, and from these to deduce values of the constants 
corresponding to the epochs of those series respectively, as 
described in the preceding note ; these results are now collected 
and tabulated in order of date to determine the law of their varia- 
bility. 

The residts used in the present paper are those of the European 
series, nineteen in number, which have been published from time 
to time in the ' Astronomical Journal.' The values of the four 
quantities found by each series having been charted (the different 
values of T^ being reduced to epoch 1865 by using a mean period 
of 428*6 days), they appeared to suggest a periodic law common to 
all four quantities, and were therefore treated as functions of 
an auxiliary angle i//. A rigorous solution gives the following 
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formulfle, representing (more or less accurately) the variation of 
these quantities : — 

T, = 2402327^-f428*-6.E+55*sin;//, 

G- = 3i7°-44°co8v//, 

r, = o"-T35 + o"-o5sin;//, 

r^=iO •135 — '02 cos i//, 
where i/;=(*— 2402327)o°'ot5 and E is the number of complet^ed 
revolutions between the year 1865' 25 and t. 

According to the law for T^, the value of the period of the 
428-day term varies between 423^*3 and 433^*9 in a period of 
65*9 years, and from the variation of Q- we find that the annual 
period varies between 36 1'^'o and 369^*5 in the same time. 

A Suggestion in the Theoet of Mercuet. By Peof. A. HaiiL 
('Astronomical Journal,' No. 319). — It was found by Leverrier, 
and has since been confirmed by Newcomb, that the line of 
apsides of the orbit of Mercury is in motion at the rate of 38" a 
century (Newcomb gives 43") more than the known forces will 
explain. Various explanations have been offered, but none are 
satisfactory. Prof. Hall shows that the phenomenon can be 
explained by supposing the law of attraction to differ slightly 
from the inverse square. Assuming the law of attraction to vary 



TT 



as r'» (and using a formula of Bertrand's, — , for the angle 

between the apsidal distances), he shows that n=— 2'ooooooi6 
will give the apses a motion of 43" a century. Prof. Hall discusses 
the other effects on the motion of Mercury of this change in the 
law of attraction, and finds that the inclination and motion of the 
node will be unaffected. He also finds the equation between the 
time and the longitude, and compares it with the equation obtained 
by the law of the inverse square. 

May we suggest the following method of treating the question 
of the effect of a law of force differing slightly from that of the 
inverse square which verifies Prof. Hall's result. 

Taking the law of force to be ^4:^, where A is small, we notice 

that 

m _ ^ j^ wi m m ^ a i 

^z+A "■ r^ "^ ^+A ■" ^ ~ ^2 ■" ^ ^^ ^' . 

or a force ^^^ is equivalent to a force -^ with a small disturbing 

m 
force — li ^ log ^« The equations of the planetary theory will give 

c?cr __ A ci0 
dt ""2 dt^ 

and as Q changes 14732" per day and m changes 43" per century, 
we find A= '000000 1 6, which agrees with Prof. Hall's result. 
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On this supposition a similar motion of the apse will result in 
the case of the Moon and of the planets. The Moon's apse will 
move i38"'5 in a century, those of Venus and of the Earth i6"'8 
and io"'4 per century respectively. If Prof. Hall's theory be 
correct these should also be shown by the observations. 

Y. W. D. 



A PAPEB on the sun-spots of 1893 by Hyacinthe Bruguiere, in 
the * Bulletin de la Societe scientifique Elammarion de Marseille/ 
contains some interesting features, and more particularly a table 
of sun-spots visible to the naked eye in the year : — 



Jan. 20-22 , 
Jan. 27-30 . 
Feb. 12 . . 
Mar. 14-16 

July 8 

Aug. 8-12 
Sept. 1-4. . 
Oct. 23-25 
Dec. 19-22 



I spot visible 


during 


3 days. 




j> 


4 ,, 




J9 


I « 




15 


3 » 




?> 


I „ 




5> 


4 „ 




>» 


4 » 




1> 


3 » 




»5 


4 „ 



Total 



• • • • 



10 



ji 



» 



27 



>i 



At the first glance one is apt to remark that the table seems 
large and impossible to any but skilled observers ; but being led 
by curiosity to examine the Greenwich measures of sun-spots on 
the days noted in the table, the smallness of the spots seen 
occasioned a complete overhaul of the whole year's measures, and 
the table began to put on quite a different appearance ; the wonder 
is not at the large number of spots visible to the naked eye, as 
observed by M. Bruguiere, but that he should not have seen many 
others which were larger. 

Tabulating the observed spots according to their distance from 
the centre, and giving their magnitudes in millionths of the Sun's 
visible surface, we get 



Distance from Sun's Area in mil- 
centre, radius as Months of Sun's 



unity. 


visible surface. 


•06 


431 


•10 


380 


•II 


515 


•13 


394 


•16 


529 


•25 


400 


•29 


576 


•32 


532 


•32 


401 


•34 


568 


•35 


466 


•36 


534 


•39 


330 



DistiEince from Sun's Area in mil- 
centre, radius as lionths of Sun's 



unity 

43 
43 
52 
53 
58 

63 
64 
68 
68 

75 
80 

88 



visible surface. 
783 

442 
786 

344 
1179 

703 
774 
427 

^3^3 
681 

881 
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This table gives a rough idea of what M. Bruguid-re could see 
The whole year's meapures were examined ami the spots whid 
ought to have been visible to him, judging by this standard, noted 
Innll there were over 1 00 days on which such a spot occurred, and il 
many eases mure thiin one spot at a time. 0£ course there 
many of large area which on account of the foreshortening 
the limb were not included. 

Clearly something is wrong. What is it? We thought we ha( 
found a clue from the spot mentioned on Feb. 12. The larges 
spots on this day were two of about zio milliontha each; neither 
of course, could be visible. The Greenwich photograph on th* 
day was placed aome 70 feet away and exaudued, with the resulti 
that a spot, which really wa:B a combination of the two, became just 
visible. But if we follow this up it simply increasea the numbed 
of days, and we are further away from, au explanation than before 
Can the nature of the spot be the cause? 

The following table is given iu the paper showing the number 
spots seen hy M. Bruguiere with the naked eye iu previous years ; 

1891 r spot. 

iSgz 8 spots. 






I spot. 
J spots. 



Akoiheb Monstbk Telescope. — The competition to posses?, 
the largest telescope in the world is evidently not at an end yeii, 
"We leara from n note in the 'Westminster Gazette' that an 
observatory which is to be established in Piltshm-g, U.S., is t 
have an iustrument which will make even Terkea look small. Thft 
ohject>-glasH of this is to be of fifty inches diameter, and thi 
telescope and observatory are to be, like many other things q 
America, " the finest in the world." Messrs. Andrew Caroegil 
and H. Phipps, Juu., have ofEered to provide the greater part o*^^ 
the thirty tliousand pounds necessary for this establishment, OIU 
Mr. Brashear is to make the objective, which, the ' Westminster 
Gazette ' sujs, will take at least a yiar. 

CoBKECTiON.^In vol. xvi. No. 198 (Februarj- 1893) we dujh 
liahed an interesting article by Dr. Norhert Herz on the formation 
of Comets' tails. Dr. Herz in sending us his new work, an abstract 
of which is given in this Number, has taken the opportunity to 
favour us with some corrections to his previous commimication. 
On page 100, line 30, the sentence should read " This proposition 
leads to the conclusion of a universe filled with vapour of those 
elements of which celestial bodies are formed. It is just to conclude 
that cometary bodies. .." Again, on page 102. line 24, /or "will 
not depend upon " read " has no influence on.'' And in the third 
table on page 99 in the last column tl 
5-5 4. 4 19; 19 20, 16. 



' should irad 4, 3 



THE OBSERVATORY, 

A. MONTHLY KEVIEW OF ASTKONOMY. 



^o. 218. SEPTEMBER. 1894. 



What shall we do with our Photographs ? 

[Concluded from p. 262.] 

^AST month I endeavoured to giye some reasons for the opinion 
that at least two forms of micrometer are necessary for measuring 
astronomical photographs — one in which labour is a secondary- 
consideration compared with accuracy, and another in which 
accuracy must be to a certain extent sacrificed for the sake of 
rapidity. There is, after all, nothing new in this distinction. In 
meridian work a wide distinction is maintained between the 
requisites of fundamental stars and others — for instance, in the 
number of observations considered necessary ; in catalogues of 
stars three observations are made ot* ordinary stars, but many 
more of fundamental stars. 

The only reason for remarking on this distinction is that it 
seems to have been momentarily forgotten in considering the 
Astrographic Chart. The idea of getting places of some million 
or two stars with extreme accuracy is so attractive that it is 
difficult to be content with less. But in practice we might just 
as well try to make as many observations pf every star in a cata- 
logue as are made of Polaris or other fundamental star. There is 
not time or labour available. Hence something must be sacrificed, 
and .the only question is how to make this sacrifice as small as 
possible. I hope that a micrometer with a scale (or rather two 
scales at right angles) in the eyepiece, whereby the position of a 
star may be rapidly referred to the sides of the reseau square in 
which it falls, may be found one of the most advantageous solutions 
of the problem. 

We pass on now to the other kind of measurement of a photo- 
graph — that of the density of the deposit at any point. It was 
remarked last month that to explore a photograph fully two 
elements must ba measured — the position of any point and the 
density of the photographic deposit at that point. Eor deter- 
minations of position we use a micrometer ; for determinations of 

VOL. XVII. y 
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density we must use some kind of photometer. This word is in 
use for this kind of instrument, and it is perhaps scarcely advisable 
to change it ; but there is just a chance of its being misleading. 
The instrument with which I shall deal in what follows — Captain 
Abney's revolving sectors — measures the amount of light obstructed 
by the photographic deposit at any point of a negative, and is 
thus a photometer — a light measurer ; but it must be noted that 
the light measured is not that which produced the deposit, nor is 
any information given about this light beyond that it has produced 
a given deposit in the time for which the photograph was exposed. 
The light measured is that from a totally different source, in the 
path of which the photograph is placed, and which is partially 
obstructed by the deposit. We can, moreover, conceive methods 
of measuring the density not depending on the measurement of 
light at all, though up to the present none of practical value has 
been suggested. If, however, there is any danger that the use of 
the word photometer for the instrument which measures the 
density at any point should seem to imply that the results give 
direct information as to the light photographed, some new name 
had better be adopted for that instrument. 

Through the kindness of Capt. Abney I lately had an oppor- 
tunity of using the revolving sectors at his laboratory in the South 
Kensington Museum ; and a very short experience was enoup;h to 
convince me that if measures of density on a photograph had not 
hitherto been numerous, it was not for want of a thoroughly 
efficient instrument. The observations are made with an ease, 
simplicity, and accuracy quite surprising to one who, like myself, 
uses the machine for the first time ; and probably those who have 
had experience of other photometers would be the most surprised 
at the excellence of this. I cannot but think that it only needs to 
be generally known to be generally adopted, and used, in con- 
junction with the micrometer, to get a complete exploration of 
photographs in every observatory where photographs are taken. 

The instrument has been described by Capt. Abney on several 
occasions, but a few words of description may not be out of place 
here. A beam of light is divided by a plane glass plate into two, 
one reflected (A) and one transmitted (B). Any inequaHty in the 
source of the beam thus affects A and B in the same ratio. 
This is important ; for these beams A and B illuminate two minute ' 
screens placed in juxtaposition, and the measures are made by 
equalizing the illuminations of the screens; such measures are 
therefore independent of variations in the source, which leave the 
ratio of the intensities in A and B unaltered, and hen«e leave 
equal illuminations still equal. 

In beam A is placed the photograph to be measured, which thus 
obstructs a portion of the light. To make the observations pre- 
cisely at a given point of the plate, lenses are also interposed in 
the beam to throw an enlarged image of the plate on the plane of 
the two small screens, and one of these screens (a) is illuminated 
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by b^m A reduced by tbe photographic deposit ott that very small 
region oE the photograph whosi; image fulls on a. The other 
lieim (B) illuinioates the other screen (ft), and precautions aro 
■ ' an to shield screen a from the beam B, aail sereea 6 from 
the beam A. In beam B ia phiced the meaauring apparatus, a, 
ripidly whirling disk from which a, pair of sectors, the siae of which 
can be varied at will, are absent. The light of the beam B is thus 
alternately and very rapidiy obstructed from and received by the 
screen b ; and the portion of the time during which screen ft is 
lllumiaated bears to the whole time the ratio which the arc of the 
Bcctorial aperture beara t-o the whole circumference. Now Capt. 
Abney has proved by esperiment tbat the effect on the eye ia just 
same under these conditions as though the inUitsily of the 
m were reduced in this ratio. What ia really reduced is of 
course the total exposms of the eye to the beam, leaving the 
intensity unaltered ; but when this is done by sufficiently rapid 
alternations, the result is indistinguishable from a reduction of the 
intensity. 

If, then, we eijualize the illumination of the two screens by 
opening or closing the sectorial aperture, and then read off the 
number of degrees in this openiug, we have a measure of the 
amount of obstruction in beam A due to the point of the plato 
selected for examination. The measure is only a relative one, 
depending as it does on the ratio of beam A to beam B ; but if on 
the plate thei-e are impressions of some "standard squares," we 
can compare the density at any point of the plate with that in 
one of these squares, and so obtain information as to the ratio 
of the light which gave the image, to that which was used to make 
the standard squares. If there are no standard squares, we can 
Btill use the relative measures to make contour lines of intensity 
for the photograph under examination. 

The device by which the opening of the sector is varied without 
stopping the rapid whirling is very ingenious. The disk is made 
Up of two pairs of opposite quadrants, which can turn one over 
the other; and the disk is complete when one pair juat BUa up the 
gaps in the other pair, so that all light ia cut off. IE one pair be 
now turned through an angle 9° with respect to the other, two 
sectors of ti° will open in the disk, and the proportion 26^/^60°, 
or fl/180, of the light will be allowed to pass, which becomes one 
half when 8=90. To rotate one pair of sectors over the other 
they are connected by a screw of large pitch, so that the longi- 
tudinal motion of a button along the axia of rotation opens or 
closes the aperture as required. The button is of course whirling 
Fouud with the sectors, but it can be alid up and down the axis by 
a steel fork without introducing so much friction as to stop the 
whirling sensibly. 

When OQce the apparatus is set up, which does not take long, 
tbe operations are merely these : more the plate until the image 
of tbe required point falls on screen a ; move the steel fork until 
1-2 
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the illuminations of the two screens are equal ; read off. It will 
be seen that observations can be made simply and very quickly, 
until the eye gets tired. 

The photographs on which I made observations were those of 
the corona of 1893. Points were examined along four radii 
extending approximately N., S., E., W. from the Moon's limb, and 
it may be interesting to give here one or two results of the- 
measures : — 

(i) The curve of diminution of density on the plate along a 
radius is smoother than might be expected. The streamers fade 
away very gradually. Time did not admit of measures along lines 
crossinr/ the streamers. 

(2) When the simple reading of the sector is tabulated against 
distance from the Sun's limb, the resulting curve closely resembles 
a probable error-curve, the vertex being at the Moon's limb and 
the asymptote corresponding to the skylight at a distance from 
the Sun. 

(3) The curve does not approach the asymptote for several 
diameters from the limb. The photographs available give no 
information as to the nature of the light which has affected the 
plate, whether true corona or diffused light ; but up to the edges 
of the plate (more than two diameters) the density of the 
photograph was still regularly diminishing, so that there is no 
photographic evidence against a coronal " extension." The mosst 
careful draughtsman would probably not have detected this fact, 
which the photometer reveals quite plainly and unmistakably. 

(4) The curve for the N. and S. radii is almost precisely the 
same as that for E. and W. It should be remembered that 1893 
is a year of maximum sun-spot activity. 

These results are all merely relative, and give no information 
as to the absolute brightness of the corona, which as yet has not 
been quite worked out, though the standard squares have been 
measured. But they indicate directions in which photographs of 
old eclipses on which no standard squares have been impressed 
may be examined, and I hope to proceed with this work at an 
early date. 

Further, a little experince of this kind with the photometer 
suggests its use in many other cases. It certainly seems to be the 
instrument with which to explore photographs of nebulae, and in 
this way some information may be obtained as to changes in these 
w^onderful bodies. Comets, too, may perhaps be thus examined : 
perhaps the comet which Mr. Schaeberle finds on the Eclipse 
photographs (1893), but which those who have examined the 
English negatives with the unaided eye cannot see, may be detected 
by this method. 80 strong is my faith in the photometer that I 
have wondered whether some of the plates taken for photographing 
the corona without an eclipse might not with advantage be re- 
examined with this instrument, which is so much more effective 
than the unaided eye. 
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I must not omit to mention another use to which Capt. Abney 
has proposed to put the photometer, viz. that of determining 
photographic star-magnitudes. He contends that the measure- 
ment of the mere diameter of a star-disk is unscientific, for no 
note is taken of the density of deposit within the boundary. Two 
disks of nearly the same diameter may differ greatly in blacknesp. 
What we should measure is the total amount of deposit in the 
image, and for this he uses the photometer in rather a different 
way — in what may be called an integrating method. A beam of 
parallel rays is condensed to a focus by a lens, the focus thus 
becoming a source of light. If part of the rays be cut off by 
inserting a star-image in the parallel rays, the amount of light 
concentrated in the focus, t. e, the intensity of the source, will be 
diminished, and the diminution measures the total obstructing 
effect of the image. The method will perhaps prove too cumbrous 
for general application ; but it may probably be used with advan- 
tage to determine the relation between the total deposit and the 
ciiameter of the image in different parts of the plate. 

In fact, it seems to me. there is abundance of work for any 

Tiumber of these instruments, with the certainty of reward in 

xesults of great interest. It has often enough been remarked that 

^ new department of activity has been opened to astronomers by 

the invention of the dryplate ; but this is scarcely a strong enough 

view of the case. New work is not only possible but is urgent. 

There are plenty of people taking photographs — nay, there are 

plenty of photographs already taken — to keep employed a whole 

army of workers for years to come. Many who cannot afford an 

observatory, or even a large telescope, may be able to afford a 

micrometer or photometer, or both, and may measure some of the 

photographs which others have taken. The amateur of moderate 

means may do work of the greatest value without the necessity 

for great expense and without ' the discomforts of . open-air 

observing, to which Dr. Roberts refers so feelingly in his beautiful 

book of photographs. Surely it is time to think seriously of these 

things ! H. H. Tueneb. 



Popularising Science*. 

" PoPULAE science," it is to be feared, is a phrase that conveys a 
certain flavour of contempt to many a scientific worker. It may 
be that this contempt is not altogether undeserved, and that a 
considerable proportion of the science of our magazines, school 
text-books, and books for the general reader, is the mere obvious 
tinctured by inaccurate compilation. But this in itself scarcely 
justifies a sweeping condemnation, though the editorial incapacity 

* From * Nature,' 1894, July 26. 
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thus evinced must be a source of grave regret to all specialists 
with litei'ary leanings and with the welfare of science at heart. 
The fact remains that in an age when the endowment of research 
is rapidly passing out of the hands of private or quasi-private 
organisations into those of the State, the maintenance of an intelli- 
•gent exterior interest in current invest isfation becomes of almost 
vital importance to continual progress. Let that adjective '* intelH- 
gent" be insisted upon. Time was when inquiry could go oji 
unaffected even by the scornful misrepresentations of such a 
powerful enemy as Swift, because it was mainly the occupation of 
men of considerable means. But now that our growing ediGce of 
knowledge spreads more and more over a substructure of grants 
and votes, and the appliances needed for instruction and further 
research increase steadily in cost, even the affectation of a 
contempt for popular opinion becomes unwise. There is not only 
the danger of supplies being cut off, but of their being misapplied 
by a public whose scientific education is neglected, of their being 
deflected from investigations of certain, to those of doubtful value. 
For instance, the public endowment of the Zetetic Society, the 
discovery of Dr. Piatt's polar and central suns, or the rotation of 
Dr. Owen's Bacon-cryptogram wheel, at the expense of saner 
inquiries might conceivably and very appropriately result from the 
specialisation of science to the supercilious pitch. 

It should also go far to reconcile even the youngest and most 
promising of specialists to the serious consideration of popular 
science, to reflect that the acknowledged leaders of the great genera- 
tion that is now passing away, Darwin notably, addressed themselves 
in many cases to the general reader, rather than to their colleagues. 
But instead of the current of popular and yet philosophical books 
increasing, its volume appears if anything to dwindle, and many 
works ostensibly addressed to the public by distinguished investi- 
gators, succeed in no notable degree, or fail to meet with appre- 
ciation altogether. There is still a considerable demand for popular 
works, but it is met in many cases by a new class of publication 
from which philosophical quality is largely eliminated. At the 
risk of appearing impertinent, I may perhaps, as a mere general 
reader, say a little concerning the defects of very much of what is 
proffered to the public as scientific literature. As a reviewer for 
one or two publications, I have necessarily given some special 
attention to the matter. 

As a general principle, one may say that a book should be 
written in the language of its readers, but a very considerable 
number of scientific writers fail to realise this. A few write 
boldly in the dialect of their science, and there is certainly a 
considerable pleasure in a skilful and compact handling of techni- 
calities ; but such writers do not appreciate the fact that this is an 
acquired taste, and that the public has not acquired it. Worse 
sometimes results from the persistent avoidance of technicality. 
Except in the cases of the meteorologist, archaeologist, and 
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stronomer, wbo are relatively free from a special terminology, a 
scientific man finds himself at a great disadvantage in writing 
literary English when compared with a man who -is not a specialist. 
flTo express his thought precisely he gravitates tow^ards the all too 
<3onvement technicality, and forbidden that, too often rests 
<2ontent€d with vague, ambiguous, or misleading phrases. It does 
Tmot follow that, because, what from a literary standpoint must be 
<2alled " slang," is not to be used, that the writer is justified in 
*•' writing down " as if to his intellectual inferiors. The evil often 
^oes further than a lack of precision. Out of a quite unwarrant- 
able feeling of pity and condescension for the weak minds that 
have to wrestle with the elements of his thought, the scientific 
writer will go out of his way to jest jests of a carefully selected and 
most obvious description, forgetting that whatever status his special 
knowledge may give him in his subject, the subtlety of his humour 
is probably not greatly superior, and may even be inferior to that 
of the average man, and that what he assumes as inferiority in his 
hearers or readers is simply the absence of what is, after all, his 
own intellectual parochialism. The villager thought the tourist a 
fool because he did not know " Owd Smith." Occasionally scien- 
tific people are guilty of much the same fallacy. 

In this matter of writing or lecturing " down," one may even go 

So far as to object altogether to the facetious adornment of popular 

Scientific statements. Writing as one of the reading public, I may 

testify that to the common man who opens a book or attends a 

lecture, this clowning is either very irritating or very depressing. 

AVe respect science and scientific men hugely, and we had far 

leather they took themselves seriously. The taste for formal jesting 

is sufficiently provided for in periodicals of a special class. Yet on 

three occasions recently very considerable distress has been 

occasioned the writer by such mistaken efforts after puerility of 

style. One was in a popular work on geology, where the beautiful 

problems of the past of our island and the evolution of life were 

defaced by the disorderly offspring of a quite megatherial wit — 

if one may coin such an antithesis to " etherial." One jest I am 

afraid I shall never forget. It was a Laocoon struggle with the 

thought that the huge subsidiary brains in the lumbar region of 

Stegosaurus suggested the animation of Dr. Busby's arm by the 

suspicion of a similarly situated brain in the common boy. The 

second disappointment was a popular lecture professing to deal 

with the Lick Observatory, and I was naturally anxious to learn 

a little of the unique appliances and special discoveries of this 

place. But we scarcely got to the Observatorj' at all. We were 

shown — I presume as being more adapted to our intelligence — 

numerous lantern- slides of the road to the Lick Observatorv, 

most of them with the " great white dome " in the distance, other 

views (for comparison probably) vdth the "great white dome" 

hidden, portraits of the " gentlemen of the party on horseback,'* 

walks round the Observatory, the head of an interesting old man 
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who lived in a cottage near, the dome by moonlight, the dome in 
winter, and at last the telescope was " too technical " for explana- 
tion, and we were* told in a superior tone of foolish things our 
fellow common people had said about it. For my own part, 1 really 
saw nothing very foolish in a lady expecting to see houses on the moon. 
My third experience was ostensibly a lecture on astronomy, but it 
was really an entertainment — and a very fair one — after the lines 
of Mr. Grossmith's. " Corney Grain in Infinite Space " might 
have served as a title. It was very amusing, it was full of 
humour, but as for science, the facts were mere magazine cliclies 
that we have grown sick of long ago. And as a pretty exampJe 
of its scientific value I find a newspaper reporter, whose account 
is chiefly " (laughter) " with jokes in between, carried away the 
impression that Herschel discovered Saturn in the reign of George 
the Third. 

Now this kind of thing is not popularising science at all. It is 
merely making fun of it. It dishonours the goddess we serve. It 
is a far more difficult thing than is usually imagined, but it is an 
imperative one, that scientific exponents who wish to be taken 
seriously should not only be precise and explicit, but also abso- 
lutely serious in their style. If it were not a point of discretion 
it would still be a point of honour. 

In another direction those to whom the exposition of science 
falls might reasonably consider their going more carefully, and 
that is in the way of construction. The fundamental principals of 
construction that underlie such stories as Poe's "Murders in the 
Rue Morgue," or Conan Doyle's " Sherlock Holmes '' series, are 
precisely those which should guide a scientific writer. These 
stories show that the public delights in the ingenious unravelling 
of evidence, and Conan Doyle need never stoop to jesting. First 
the problem, then the gradual piecing together of the solution. 
They cannot get enough of such matter. 

Enough has been said to show along what lines the genuine 
populariser of science goes. There are models still in plenty ; but 
if there are models there are awful examples — if anything they 
seem to be increasing — who appear bent upon killing the interest 
that the generation of writers who are now passing the zenith of 
their fame created, wounding it with clumsy jests, paining it with 
patronage, and suffocating it under their voluminous and amor- 
phous emissions. There is, I believe, no critical literature dealing 
generally with the literary merits of popular scientific books, and 
there are no canons for such criticism. It is, I am convinced, a 
matter that is worthy of more attention from scientific men, if 
only on the grounds mentioned in my opening paragraphs. 

H. G. Wells. 
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The Bright Projections on Mars. 

A TELEGRAM from M. Perrotin, of Nice, on Aug. 6, announcing 
the observation of a bright prominence beyond the terminator of 
Mars, and a subsequent announcement by Mr. Stanley "Williams 
of a similar observation, have renewed scientific interest in this 
class of phenomena, and have also created some sensational in- 
terest in the public press *. It may not be out of place to give 
categorically the recorded observations of this kind. 

The first hint of such bright markings came from Prof. Sehia- 
parelli, who, in 1888, in publishing some observations of white 
spots stated that the whiteness was always more pronounced when 
the spots were near the edge of the disk, but he did not observe the 
brightness beyond the terminator. In the same year M. Terby 
observed similar white spots, which were invisible until they ap- 
proached the western edge of the disk, when they appeared very 
bright, and were apparently seen beyond the edge of the disk by 
irradiation; but it was not until 1890 that the phenomena of 
obvious projections were seen. On July 5 of that year from 
10** o™ to lo** 30™ Pacific Standard Time the observers at Lick 
saw a narrow elliptical white spot from i"'5 to 2"*o long project- 
ing from and making a small angle with the line of the terminator. 
At lo** 30™ the spot was certainly within the illuminated disk, still 
visible as a white patch on a dark background. On the next night 
July 6, from 8*" 3°* to 10^ 25" Pacific Standard Time, two projec- 
tions of the same kind were seen, one of which was no doubt the 
object observed on the preceding evening. The latitude of this 
principal projection was about +40°, and the apparent Martian 
longitude of the terminator during the tiuies of observation ranged 
from 45° to 52° on the first night, and from 6° to 41^ on the 
second. It is to be remarked that the additional spot seen on 
July 6 was situated at the end of a long bright stripe on the 
surface of the planet. 

During the opposition of 1892 these phenomena were again 
seen. M. Perrotin, at Nice, saw bright projections beyond the 
terminator on June 10, from 15*" 12"* to 16^ 17™ Nice Mean Time 
in latitude about — 30°, the longitude of the terminator during 
this hour ranging from 212° to 228°, on July 2 from 14** 10"* to 
14** 40", and on July 3 from 14^ ii"" to 15*" 6"", in latitude —50° 
on each evening, from which it may reasonably be inferred that 
these objects, whatever they were, were in the same region of the 
planet (about longitude 335°). M. Perrotin says that these were 
seen with great distinctness, and that it is scarcely possible to 
consider them the results of illusion. 

At this opposition the observers at Lick were Professors Hussey 
and Campbell; the former observed from July 2 to 17, and states 
that on no night when he looked did he fail to see a prominence. 
Prof. Campbell observed them on five nights between July 10 and 

♦ * Punch * suggests that Mars is about to take the place of the sea-serpent 
and the large gooseberry in the annual dull newspaper season. 
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17, but after this date no one at Mount Hamilton saw these pro- 
jections, although they were looked for up to August 17. All the 
prominences observed at Lick were between latitudes — 30® to 
- 50°, except one or two at about latitude —25°. The most pro- 
minent were observed on July 11 and 13, the same object being 
doubtless observed on the two evenings (latitude —47°, longitude 
357°) in a region known as NoacMs, 

From Arequipa, where Mr. W. H. Pickering was observing 
Mars in 1892, there are no detailed reports of similar observations. 
In ' Astronomv and Astro-Physics' for December 1892 he says : 
" Clouds have on several occasions been observed to project beyond 
the terminator and also beyond the limb. The height of some of 
these clouds has been measured, and it appears that some of them 
attained an altitude of at least twenty miles." 

Since 1892 no observations of this kind have been made until 
August 6 of this year, when, as mentioned above, M. Perrotin 
announced an observation of a brilliant projection beyond the ter- 
minator, and again on August 19 Mr. Stanley "Williams observed 
a similar phenomenon ; the American observations of the planet 
will be waited for with interest. As to the cause of these, there 
appear to be two rival explanations. One, as suggested in Mr. W. 
H. Pickering's report of his observations, that these luminosities 
are bright clouds ; and in favour of this theory he says that the 
small mass of the planet is not inconsistent with clouds at such 
great altitudes as these observations would require. On the other 
hand, the observations show in many cases that these bright* 
objects are permanent on the planet, a quahty which we find 
difficult to attach to clouds. 

The other theory advanced by Prof. Campbell in an article in 
Number 35 of the 'Publications of the Astronomical Society of 
the Pacific,' and to which we are indebted for much of this, is that 
these projections are due to mountain-chains lying across the ter 
minator of the planet, in some cases covered with snow, in others 
not necessarily so. A chain of mountains parallel to the planet's 
equator, by reason of their length, would give the permanence of 
the phenomenon which has been observed, as on July 11 and 13, 
1892, when the luminosity was observed for two hours or more, 
during which time 800 or 900 miles of the planet passed over the 
terminator. Also it will be seen, on considering the geometry of 
the question, that the observed distance from the terminator is not 
a direct measure of the altitude of the mountain, if the object is 
such, but it is a quantity into which the length of the chain enters 
with much effect. 

Prof. Campbell suggests that the Martian latitude and longitude 
of every such observed prominence should be computed with ac- 
curacy, and when this determined position is on the central 
meridian, the planet may be scrutinized to find whether it falls on 
a dark or bright marking, which will supply some evidence as to the 
character of the region. 
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A short Sketch of the State of Astronomy in the 

United States *. 

The bold explorations of Americans in the regions of electricity, 
the happy ingenuity that they bring to bear in perfecting the 
appliances of industrial mechanism, do not prevent them from 
indulging their traditional tast« for astronomy. Of all sciences it 
is perhaps the most abstruse and at the same time the most popular; 
its theory requires the deepest calculation, and its phenomena 
strike most vividly the imagination of young people, clothed as 
they are by the mystery of celestial infinity. 

There exists at the present time in the United States nearly 
one hundred observatories, public and private. The most important 
are those of Harvard University, Mount Hamilton (Lick), and 
"Washington (Naval), which are in the first rank of the observa- 
tories of the world. . Then follow the observatories of Cincinnati, 
Glasgow, Madison, Newhaven, New York (Columbia College), 
Northfield, Princeton, Rochester, University of Virginia, George- 
town, and others. Though the first observatory constructed in 
the United States is now scarcely sixty years old, many already 
have made a name in the annals of astronomy. 

The observatory at Washington is distinguished for its origin. 
Its first director, M. Matthieu Maury (descendent of a French 
family which had emigrated at the revocation of the Edict of 
Nantes), formerly a marine officer, conceived the idea, scarcely 
half a century ago, of preparing charts of the winds and currents. 
He carefully reduced observations taken from log-books of the 
vessels making the voyage from New York to Eio Janeiro, and 
succeeded in tracing a new sea-route much more advantageous 
than that hitherto used. The American vessel — the ' Wright ' — 
which ventured this route for the first time accomplished the 
journey, going and returning, in the same time that was formerly 
occupied in going only to Brazil by the former course. Encouraged 
by this success, he extended his researches, and most of the long 
voyages were shortened by about a half. Pure science was no less 
cultivated at Washington Observatory, whose first astronomers — 
Coffin, Hubbard, and Walker — practised the most precise methods- 
of European savants. During the last twenty years Professors ' 
Newcomb, Harkness, and Hall have made themselves known by 
admirable work. It is not for us here to review their theoretic 
studies, it will suffice to recall that the last-named discovered the 
satellites of Mars, and thence determined anew the mass of that 
planet. This discovery, made by the aid of a 26-inch objective 
(made by Alvan Clark of Cambridge, near Boston), showed unmis- 
takably the utility of large instruments. Then began a struggle 

♦ M. Jules VioUe, a well-known French physicist, has recently been visiling 
some of the observatories of the United States. Extracts from the report of 
his excursion were published in * Ciel et Terre' for July i6, to which pubhcatioa 
yre are indebted fur the following. 



S98 Astronomy in the United Stales. [No. 218,| 

o£ the object-glasses, of the same kind, but for a more pi 
purpose, aa the rivalry for possession of the largest guns. 
1880 M. BisehofEHheim offered to the Observatory of Kiee a 
Bcope, the object-glass of which should be 30 inches diametei 
Eight years later the Lick Observatory received a refractor 
36 inches, and recently, at the Exhibition o£ Chicago, there w 
exhibited a telescope destined to carry a glass 40 inches across 
be used at the Terkes Observatory. 

It is true that science in the United States possesses a certau 
undoubted advantage : she is rich iu money and enjoys resourcfl 
Jmost inexhaustible, strengthened by individual munificence. 
Xhe Lick Observatory, thiia called from the name of the founder, 
oweu its eststence to one of these private gifts, a gift truly 
priucely, the making of which the democratic American has for 
some years acquired the happy knack. This Mcecenas of Astro^ 
Domy left by will the sum of 8700,000 for the constructif 
of an observatory, with the condition of placing in it t] 
largest telescope in the world. His original idea was to place 
the "largest telescope in the world" in the heart of San 
Francisco. It required much diplomacy on the part of American 
astronomers to persuade him that isolation^the vast horizon and 
pure air of Mount Hamilton (the observatory ia about 4000 fi 
above sea -level) — conduced better to astronomical observati 
than the agitation of a populous city, where the atmosphere 
always thick with dust and smoke. Mount Hamilton comhint 
the advantages which in France led to the placing of the obs 
vatory founded by M. BischofEsheim on Mont Gros. Just 
Mont Gros, situated upon the " azure hill," dominates the Mei 
terranean, so Mount Hamilton looks down upon the Pacil 
over the lemon-groves and the orchards of San Jose. 
exterior of the Lick Observatory is of solid appearance, 
does not present the imposing grandeur which distinguish* 
the Observatory of Kice. As to the internal appointments, th< 
are perfect in al! particulars. Among many ingenious apranj 
ments introduced also in the Waslnngton Observatory, which 1 
recently been transferred to an eminence at the north-west of th< 
capital, we may note the floor working vertically under the great 
telescope, whiiji permits the observer to follow its motion with 
ease. These and other convenient arrangements ensure at the 
same time precision of measures and ease of observing. 

80 much generosity and intelligent effort have not proved 
unfruitful. By the aid of the famous telescope — which was really 
the largest in the world ten years ago, at the lime of ita installa- 
tion — Prof. Barnard has succeeded iu discovering the fifth satellite 
of Jupiter. The curious spectra that Prof. Campbell has shown and 
the remarkable phott^raphs of the Sun taken by Prof. Schaeberle 
(the Californian rival of M, Janssen) bear witness to active re- 
searches followed with succeas in all branches of astronomy. Nor 
must wo neglect to mention the observations and in\'e3tigatlons of 
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cioubla stars made by Mr. Burnham, who wUl continue his work 
with the Yei-kes telescope at Chicago, in fact, the Lick Observatory 
ia a scientific centre of the iirst order, that ProE. Holden, the 
eminent director, cherishes with a jeaJoiia zeal. 

Although the Lick Observatory attached to the Univeraity of 
California receives pupil astronomers, and is open to the public for 
several houra etieh day in accordance with the will of the fonnder, 
observatories abound in the region. Berkeley, seat of the Uni- 
versity of that name, holds classes for students of science under 
the direction of Prof. Sonld. At San Francisco the learned 
Professor Davidson, director of the hydrographie and geodetic 
service for all the region of the Pacific, has installed the well- 
known observatory which bears his name. On the other aide of 
the bay opposite San Francisco, at Oakland, upon the road to 
Berkeley, are found many scientific establishments of the same 
kind — ^the Chahot Observatory, devoted to the instruction of nil 
and especially to young acholara ; the observatory of Mr. Burck- 
halter, who contrived with hia own hands the masonry, the 
carpentry, and even the movement of the equatorial in the leisure 
momenta of an active life, devoted to business ; there is another 
private observatory the partial construction of which is in the 
same way the work of its proprietor Mr. Blinn ; and these, it must 
be remembered, are the institutions of only a single State. 

In the other parts of the Union how many celebrated observa- 
tories of different titles deserve to be noted. Let us remark first 
Harvard, where Prof. Pickering, following the researches of Draper, 
has 80 happily developed the different branches of celestial physics, 
spectroaeopy, photometry, and photography without forgetting 
meteorology, for the study of which the Harvard autliorities have 
just installed a station at Peru at an altitude of nineteen thousand 
feet, the highest meteorological station in the world. Harvard 
Observatory, during the last fifty years, baa pubhshed a series of 
forty volumes of its 'Annals' and haa contributed much to the 
progress of aatronomy. Its personal establishment forms a veri- 
table army of astronomers and computers. It comprised forty 
persona in 1890, among whom were sixteen ladies. It may be 
added that in the United States more than in other countries one 
meets with ladies pursuing the career of aatronomy. Next should 
be mentioned the Observatory of New York, where Dr. Hutherfurd 
made his admirable photographic pictures of the Moon ; the Terkes 
Observatory of ChiL-ago, the young director of which, Mr. George 
Hale, already renowned for his w'ork, will have at hia disposal the 
powerful instrument which waa aeen at the Exhibition ; th& 
observatories at Albany, Allegheny, Ann-Arbor, Madison, New- 
haven, Denver, and of twenty other towns scattered over the 
conntry, America appears truly aa the land elect for aatronomy ; 
the fiag covered with stars is perhaps a significant emblem. 

American investigations haie above all extended into the region 
of Astrophysics, where Pouillet has left a valuable mark by his 



300 Observations of the Perseids, [No. 218. 

measures of the solar heat. Mr. Langley, when he superintended 
the Observatory o£ Allegheny, proposed to measure the heat ray 
from any source of heat whatever, and for the purpose conceived 
the bolometer, an instrument of prodigious delicacy. Everyone 
knows that the resistance offered by a metallic wire to the electric 
current depends on the temperature of the metal, and that 
resistauce can be measured by the arrangement known to 
electricians as a bridge. A very fine wire interposed in a bridge 
will constitute, therefore, the most sensitive of thermometers. On 
this principle the bolometer is constructed, an instrument of such 
sensitiveness us to record a variation of temperature of a millionth 
of a degree. The inventor has used this precious instrument to 
elucidate many questions of celestial physics. We owe to him a 
remarkable study of the solar spectrum down to the extreme infra- 
red region, w^here no light is visible to the eye, but vibrations 
exist, exhibited only by their heat. 

Scarcely an hour's railway journey separates Washington from 
Baltimore, where we visit another scientific establishment of the 
first rank, the John Hopkins University, founded in 1876 by a 
city merchant, who gave for this work three and a half million 
dollars. The Physical Institute here is especially organized for 
the study of electricity and of spectra, as one would expect from 
the works of its director Mr. Rowland. It must be remarked 
that to obtain the best results from the principles of spectrum 
analysis, it is necessary to have the spectra defined as perfectly as 
possible, and the use of a prism scarcely permits this. The 
apparatus designed by Fraunhofer on the contrary, the grating, 
gives to different spectra an absolute comparability, the deviation 
of each wave being proportional to its wave-length. Gratings, 
formerly, were difticult of construction. Mr. B^wland has dis- 
covered a means of making them much larger and more perfect by 
the help of a special machine, which on a width of ten centimetres 
marks no less than fifteen thousand lines. This perfection has 
been of great importance to spectroscopy. The scientific move- 
ment of which w^e have given here some idea is not concentrated 
only in the old Eastern States, which form a trans-Atlantic Europe, 
but extends to the States of later formation. 

Americans have understood that high intellectual culture is not 
only a question of elegant luxury or of national self-love, the 
prosperity and the future of the country even depend on this. A 
glance thrown on the different countries of the two hemispheres 
is sufficient evidence of this fact. 



Observations of the Perseids. 

On August 10 we tried to gather a good harvest of Perseids, but 
only had a clear sky from 12** 22™ till 13** 12°*; and even this 
short term was not wholly without clouds. Seventy-three shooting- 
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stars were marked on oiir map, a rather small one, out of the set 
of meteor maps just now published by Dr. C. Rohrback, at Gotha. 

Eighteen of them seemed to belong to Perseus ; they all left a 
pretty bright trail, and had a common general aspect as far as 
concerns their brilliancy, velocity, and duration, and the length ot: 
their paths. Six meteoroids might, with equal accuracy, be referred 
to two radiants : I. (a = 38*^, ^ = + 57^) and II. (a = 43°, 
^ = 4- 54°*5). Moreover, five belonged to I. only, 7 to II. only. 
Though these points were very near to each other, we could not 
omit one of them, but were obliged to keep them both. The point 
11. is very nearly the same as the point IV. we found in our 
observations of the Perseids of 1892 ('Observatory,' No. 193). 
Of the five meteors that probably did not belong to the Perseid- 
shower, three radiated pretty accurately from b CassopeiaB ; these, 
too, left a bright trail. The two others seemed to be accidental 
ones. 

The night of August 13 was very clear; unfortunately the Moon 
prevented us from well distinguishing the smaller fixed stars, and 
therefore is likely not to have improved the accuracy of our 
drawing. From 13*^30°* till is** o™ we saw 29 meteors, 14 of 
which seemed to be sporadic ones ; seven might be referred to the 
point III. (a = 47°, ^=58°) and eight to IV. (a=43°-5, ^=54'')- 
In these numbers are included five shooting-stars that might belong 
to either point. Here again the choice between the two radiants 
was difficult. Besides, five meteors seemed to radiate from the 
point V. (a=22°, 5=53°) ^ CassiopeiaB; they all were without 
trail, while, on the other hand, those belonging to ILL and IV., 
with only one exception, left a bright streak. 

The points IV. and 11. are nearly identical, and combined with 
I. and the above-mentioned IV., found in August 1892, have a 
common centre of gravity, which nearly coincides with that of 
Persei, the radiant indicated by Schiaparelli (' Osservazioni delle 
Meteore luminose nell' anno 1894'). 

At the middle time of observation, viz. about 13^ 20°*, the average 
zenith-distance of the five radiant-points being 2 8°* 5 and the 
distance from the apex about 40°, the zenith-attraction is readily 
found by means of Schiaparelli's tables (* Note e rifl. suUa Teoria 
astr. delle Stelle cadenti') to be 0° 16', and therefore may be 
neglected. 

Dr. Lehman-Pilbes's tables (* Die Bestimmung von Meteor- 
bahnen,' Berlin, 1883) gave us the following parabolical elements 
of the orbits, corresponding to the observed radiant-points : — 

Lone. Lat. Q. t. ir, q, 

o 0000 

1 56 +39 13S 114 300 0-976 

II 58 3<5 138 118 294 0-957 

III 62-5 39 141 113 295-5 0*950 

IV 58 35 141 120-5 304 0*978 

V 43 40 141 "2 338-5 0-977 
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The elements of the comet 1862 HI. are 
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Corresponding to these elements we fonnd, by meaE 
Dr. Lehman-Pilhes's tables, for the true radiant-point ; 

Long. S9°-s, Lfit. +38°'5, 
i. e. very nearly the mean of the points I., II., IH., and IV. 
A. A. Nylxi 
tTtreclit, 1894. Aug. 25, J. c. Bolt. 
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CORRESPONDENCE. 

To the Editorg of ' The Observatory' 

The first Welsh Astronomer. 
Ges'tlemes', — 

A short time ago I was writing to yon about the first" 
Englishman who is known to have made astronomical observations, 
Thomas Diggea, who obserTed the famous Cassiopeia star in 1372. 
An article by Mr. Mee, F.E.A.S., of CardiS (author cf the well- 
known ' Observational A stronomy '), in the new monthly magazine 
(o£ which he has kindly sent me a copy) ' Wales,' recalls my 
attention to the earliest astronomiL-al observations made in Wales, 
by Sir William Lower in Caermarthenahire. In 1610 he first 
used telescopes, or cylinders as he called them ; and he and his 
young friend Protheroe were amongst tha earliest observers of 
solar spots. But I wish rather to apeak of his observations of the 
comet of 1607, known after its next return in 1682 as HaUey's, 
which were of course made with the unassisted sight. The results 
were sent to his " especiaU good friend Thomas Harriotte att 
Sion neere London," and remained unpublished until they were 
unearthed, together with Harriot's own observations, by Baron 
von Zach in 17S4, and published in the first supplement to the 
'Berliner Jahrbucb' in 1793. It is to be regretted that, from a 
want of familiarity with English manuscripts, the Baron made 
several mistakes in transcribing them, which were not detected till 
Kigaud made a fresh examination of these, publishing the result 
at the end of his account of Bradley in 1S32 ; and a supplement 
to this, containing some additions and corrections, appeared in the 
following year. Zach erroneously attributed Lower's observations 
of the comet of 1607 to Nathaniel Torporley, and this mistake is 
copied into the ' Eepertorium der Cometenastronomie ' of Carl, 
who apparently had not seen Bigaud'a correction. He also sup- 
posed they were made at Ufracombe (Illfordoombe, as it waa then 
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written) in Devonshire, the fact being that Lower first saw the 
comet on Vae. night of Sept. 17, when in a boat on whiiih be had 
just embarked to paaa from that place to Kidwelly, oa the eastern 
Bide of CaermarChen Bay ; but the actual observations were made 
at Mount Martin, an eminence a stiDrt distance to the north of 
Kidwelly, close to Traventi or Treventy, which appears to have been 
the name of an estate of which he had become possessed through 
his wife, an heiress of the Perrot family. Lower himself was of 
Oorniah stock, and some information respecting his family will be 
found in Mr. E. H. W. Dankiii's ' Monumental Brasses of Corn- 
wall.' The positions of the comet, determined with "a croas- 
stoffe, sent downe for measuring of land," are given from Sept. zz 
to 29 on six nights (Sept. 25 was " cloudie," and on Kept. 38 the 
worthy astronomer notes that he "was gossipinge "), and on 
Sept. 30 they were sent to Harriot. Von Zacb makes another 
mistake in supposing that Sion, then the abode of the latter, was 
Sion College, which was not built until 1623 ; the real place was 
Sion House near Islewortb, where he resided by the permission 
of his patron, the Earl of Northumberland. Lower's observa- 
tions are erroneously attributed, in the ' Dictionary of National 
Biography,' to Harriot, who does not appear himself to have seen 
the comet until Sept. 21 ; his last observation of it was made on 
Oct. 13. 

Mr. Mee gives in his article some interesting particulars re- 
specting Sir William Lower's observations after he became 
possessed of telescopes a year or two later, and his enthusiasm in 
the use of " cylinders," as he called them. As already mentioned, 
he was assisted in these by his young friend John Protheroe (" we 
Trayentane philosophers," as he playfully pnts it), of Nantyrlrebog 
or Hawksbrook, between Kidwelly and Caermarthen. But I have 
troubled you long enough on this subject, and remain. 

Yours faithfully, 

Blackheatli, 1894, Aug. 7. W. T. LyNN. 

The Chaldean Planetary Observations. 

Whenever a transit of Me ury occa an ther will usually 
take place at the end of a period ot 46 ars on account of the 
near correspondence between igi p od f h planet and 46 of 
the Earth. Accurately the forme amounts t 6Soi-89 days aad 
the latter to i58oi'So days. 

Although there is no reason t upp s that the ancient 
Chaldeans could have observed transits of Mercury, it ia interesting 
to find that they did notice the near commenaiirability of these 
periods, probably by comparing long series of dates of the greatest 
elongations of the planet from the Sun. These take place at 
mean intervals of iis'S? days, 145 of which make 16801-15 days, 
differing only 0-35 of a day from 46 years, at the end of which 

Tot. XTH. K 
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time Mercury will be again conspicuous in the morniug or evening 
at the same time o£ the year. 

I have been led to these remarks by a conversation with Mr. T. 
Q-. Pinches, of the British Museum, who informed me that in the 
Babylonian tablets the number 46 was found to be associated with 
the planet in question*. Eight years are in like manner con- 
nected by them with Venus ; and whilst five synodic periods 
of Veniis are equal to 2919*60 days, eight years amount to 
2922 days, differing by only 2*4 from the above, so that if Venus 
were observed at greatest eastern or western elongation she would 
be so again eight years afterwards within three days of the same 
date. 

This correspondence is not so exact as that of the 46 years in 
the case of Mercury, and taking into account the frequent (fifficulty 
of seeing the latter, it is a striking testimony to the perseveringness 
of the Chaldean observations that they should have noticed that 
period. Yours faithfully, 

Blackheath, 1894, Aug. 12. W. T. Ltnn. 

The Coronal Comet of April 16, 1893. 

Q-BNTLBMBN, — 

The Lick Observatory has just secm'ed copies of the eclipse 
photographs taken by Prof. W. H. Pickering in Chile on April 16, 
1893. The coronal comet is unmistakably shown on at least 
three of the plates (Nos. 454, 467, and 468), having practically 
the same form and position as in the Lick Observatory photo- 
graphs, the difference in the times of exposure at the two stations 
being only a fractional part of a minute. 

The comet was discovered on the Lick Observatory plates, and 
subsequently copies of the negatives of the British expeditions to 
Brazil and Africa were received at the Lick Observatory, and the 
comet was found on these plates also, the comet ary character of 
the object being firmly estabhshed by the motion (see Astr. Joum. 
No. 318). 

I learn from the * Observatory' for July 1894 (p. 254), received 
July 25, that the originals from which these copies were made 
have been examined in London, and that the comet has not been 
seen. It is true that the British negatives of the echpse are not 
so rich in detail nor so strong in contrasts as our own, but there 
is no question that the comet is visible on them also. If the 
observers have not seen it after having their attention directed to 
it, it can only be because they have not properly examined the 
negatives. I wUl undertake to show this comet to anyone on at 
least ten Lick Observatory negatives, on at least three Harvard 
College copies, and on at least four of the British copies. 

I have just made and sent to the Eoyal Astronomical Society a 

* Father Epping speaks of this first in the ' Astronomisches aus Babylon/ 
p. 189, and Mr. Pinches has found it referred to in another Babylonian tablet. 
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negative copy of one of the British positives, and indicated the 
eiftct position by a aeries of arrows. As the object is now shown 
in a fairly conspicuous manner it cannot fail to be seen at once. 
Tours fttithfuliv. 

Lick Obserrakiry, 1894, Juij i6. ■'■ M. ScniBBEItLB. 



OBSERVATORIES. 

The following notes on the work of some foreign obserratories 
jliiring the year 1893 have been abridged from the ' Vierteljahr- 
sclirLft der astronomiechen (jresellsuhaft,' iind are Bimilar to 
those given in Nos. 208, igs, 180, &c. 

Bamdbrc. Ernst Eartwig. — The unfavourable weather has 
considerably limited the use of the large helioineter. A few 
observations of the Moon have been made for the determination 
of libratiou : the Sun's diameter has been measured several times ; 
the Comet Quenisset (1893 II.) has been observed on three nights, 
Comet Denning on one night, and Comet Ghile on four nights; 
and the places of six variable stars were determined on nine nights. 
With the 6-inch refractor variable stars have been observed on 
80 nights. The Repsold transit- circle has been employed by 
Dp. Lorenzec for the determination of the constant of aberration 
and the variation of the latitude. 

Dr. Braun has been making researches on atmospheric elec- 
tricity, and the meteorological observations have been made as usual. 

Basel. A. Rigijenbach-Bairdchardt. — The instruments have 
been constantly used by the atudents of the University. In con- 
nection with the Q-eodetio Survey of SwitKertand, the latitude of 
the Observatory has been determiaed and is 47° 33' 3S"'7o. 

Bbelin. W. i^ersee?'.— With the transit-circle in the hands of 
Dr. Baltermann, 4032 transits and 3535 declinations have been 
observed. There have been 805 detfirminationa of level error, 
408 of azimuth error, and 17 of the collimation. Altogether 
aioo stars have been observed. The reductions are completed. 
With the small instrument the positions of the stars have been 
determined which were used in finding the latitude of Honolulu. 
With the g-iiich refractor Prof. Knorre has made 384 determina- 
tions of position-angle and 464 determinations of distance of 
double stars. These observations are completely reduced. 

BoNif. F. Kiistner. — The old transit-circle of Pistor and 
Martins, with which 130,000 observations have been made during 
the last 50 years, has been removed from the east to the west 
room, and been replaced by a Hepsold meridian-circle of 6 ft. 
focal length. 

The printing of the Zone Catalogue from 4o''-5o° dec!., in- 
.duding 18,457 stars, is finished all but the introduction. 
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Holraes' Comet was observed on four nights, and the distance 
of Saturn from y Virginis measured on April 7, 8, 9, 10. 

Dr. Monnichmeyer has obtained 215 observations of nebulae on 
33 evenings, and has completed his series of observations begun in 
1 89 1. He has also determined the latitude for 1893 of the Obser- 
vatory to be 50' 43' 44"'52, with a mean error of +o"'io. 

Bbeslau. J. G. Oalle, — Meteorological and magnetic obser- 
vations were made here. The latter were somewhat disturbed by 
an electric tramway. 

Dresden. Ih\ B, von Engelhardt, — Observations of double 
stars having a proper motion of at least o"'t with a 12 -inch G-rubb 
refractor and Eepsold micrometer. In addition, nebulae have 
been observed on 72 nights. Comet Holmes on one night, and 
Qu^nisset on two nights. The observations are completely reduced. 

DtssELDORF. R, Luther, — With the assistance of his son 
Dr. Luther has made 96 observations of minor planets. Alto- 
gether 1699 observations of 184 planets have been made here 
since 1847. 

Geneva. i2. Qautier, — The electric lighting which was installed 
last year has been unsuccessful, and has been replaced by another 
system. An examination of the pivots of the transit-circle, which 
were reground in 1892, shows that they are truly circular, but that 
their diameters are not exactly equal. With the Plantamour 
equatorial observations of nebulae, lunar craters, and planets were 
made. M. Kammermann observed Comet Holmes on 11 nights, 
Comet Quenisset on 16 nights, and Comet Brooks on" 2 nights. 
Time-determinations were made regularly. 499 watches were tested 
in the year*. A new determination of the altitude of the Observa-' 
tory above the sea-level has been made, agreeing with that of 1887. 

[To be continued.] 

Sechzehnteb Jahbes-Bebicht iJBEE DE Thatigkeit dee 
Detjtschen Seewaete EtJE DAS Jahe 1 893 (Hambtteg). — This 
report, although a non-astronomical one, is perhaps not without 
interest. From it we gather that a systematic overhaul of ships' 
logs is undertaken by the Institute. This means a huge piece of 
work, for no less than 65,436 observations (meteorological) were 
gleaned from the Imperial Navy alone. The observations from 
other sources bring up the number to36i,i78tobe tabulated and 
digested. These observations are spread all over the world, and 
are used for determining the direction of winds, currents, <&c., and 
the behaviour of cyclones. In addition to this the Institution has 
tested a large number of barometers, thermometers, compasses, 
sextants, ships' lanterns, and chronometers, and has made researches 
into the A^ariation of the compasses in iron ships. The Institution 
appears, therefore, to be a combination of Kew and our Hydro- 
graphic Office. 

* Similar to work done lA; Kew. 
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PUBLICATIONS. 

Schbinbr's AsTKOSOMiOAL SPEcrEOSCOPi •. — In February 1891 
we had the pleasure of reviewing ' Die Spectralanalyae der 
'Qi;stirQe' by Dr. Sclieiner, of the Potsdam Obaarvatory, aod at 
thiit time remarked thut it "ought to serve — either iu the original 
or translated — as a text-book to erery worker in sidereal physica." 
We therefore heartily welcome the present translation by E, Brant 
Frost, M,A., of Dartmouth College, which entitles it to rank as 
-the book on tho Subject. 

So many advances have been made in the short interval since 
the appearance of the (Jerman edition that a mere translation was 
not to be thnught of, consequently we have every information up 
to date and incorporated in the bodif of the work, ho that it is 
straightforward reading and the footnotes are not the most 
prominent portion. The whole work is so carefully planned, and 
nowhere can we find theories woefully dressed up as facts, that 
criticism seems entirely out of place. For this reason, and for the 
lake of those who did not care to tackle the German edition, we 
give an outline o£ the contents, merely drawing attention to the 
jnore prominent features. 

The treatise is divided into four parts, via. : — 
I, Spectroscopic Apparatus. 
II. Spectroscopic Theories. 
HI. ^sults of Spectroscopic Observations. 
IV. Spectroscopic Tables. 

Part I. — The use and method of using every piece of apparatus 
■connected with the spectroscope is fully described, and diagrams 
given where their introduction serves to elucidate the test. We 
note here that the Greenwich Half-prism Spectroscope is un- 
Hushingly condemned by Dr. Scheiner, The Lick and Potsdam 
spectroscopes are completely described, and a place is found for a 
Taluable chapter on the Photographic Eeprodnction of the Spectra 
of Celestial Objects — a very straightforward and practical de- 
scription, in which the attendant difficulties are clearly stated. 

Part II.— We have here a historical sketch of the theory of 
Spectroscopic Analysis, and perhaps the fullest and clearest 
detailed account oE Kirchhnff's Law and Doppler's Principle. 

Part III. — This portion embodies the results of spectroscopic 
observations; and here the broad views both of Author and 
Translator are very conspicuous, and they are to be congratulated 
on the able way in which they have kept oS the rocks. We are at 
once introduced to the Solar Spectrum, and we notice that the 
wave-lengths used as a standard throughout are on Rowland's 
.scale. It will he remembered that in our original review we took 

" 'A Trattiee on AatronomioBi Spaotroscopy — being a trunBlatiDQ of "Die 
Bpeetralanalyfo der QoatiinB" by Dr. Scheiner,' Trnnalateii, reriaed, and 
-enlftrged, with the co-opemtion of tlie Autlinr, bj Eiiwin Brant Froet, M.A., 
■iBirfont Profesaor of Astronomy in DurtmO'itii College. Qinn nnd Co. : 
SutOQ ana Loudon. 
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exception to the introduction of the Potsdam scale as a standard, 
and we are glad to point out this instance of the cosmopolitan 
character of the work. The Spectra of Sun-spots, of Paculae, of 
the Sun's limb, and of the Corona are fully treated of, the chapter 
on the Sun winding-up with — " Prom this brief statement of the 
most important results of the spectroscopic analysis of the Sun^s 
light the reader can easily see how much careful work needs to be 
doue, as well in the way of new observations as in a fresh dis- 
cussion of existing data. This applies particularly as to the density 
of the solar atmosphere derived from the appearance of the bright 
lines occurring at the Sun's limb. It may be assumed that the 
temperature of the upper parts of the chromosphere is not so high 
as to be incomparable with artificial terrestrial temperatures. A 
direct proof of the minute density of the solar atmosphere at 
elevations to which the prominences rise has been furnished by 
several comets which have rushed through this region at perihelion 
and whose orbits show no disturbances. . . . We cannot, therefore, 
avoid the conclusion that the mighty convulsions within the solar 
atmosphere involve masses which are utterly infinitesimal as com- 
pared with the mass of the whole Sun. . . . The solar theory of 
the future must be based upon this conception. This done, the 
explanation of the great velocities' occurring in the solar atmo- 
sphere will present no difficulties, perhaps even without the 
assumption of electric phenomena." 

The space devoted to the spectra of the planets is necessarily 
small, and of this Jupiter takes the lion's share. Prof. Keeler's 
observations of Saturn's Rings are quoted, as proving the non- 
existence of all atmosphere about them, since he failed to detect 
the slightest trace of the dark band in the red. Then follow the 
spectra of Comets and Nebulae, a list of Planetary Nebulae dis- 
covered with the spectroscope being given. 

Star-spectra are described under the following heads, which we 
give in full : — 

Type I. — Metallic lines very faint and fine, or are invisible, and 

the blue and violet portions conspicuous by their intensity, 
(a) In addition to the faint metallic lines, the hydrogen lines 

are present and conspicuous for their breadth and intensity 

(Sirius, Vega). 
(h) Metallic lines few in number, faint or invisible, and the 

hydrogen lines lacking (jS, y, d, and e Orionis). 
(c) The hydrogen lines and Dg are bright (/3 Lyrae, y Cassiopeiae). 
Type II. — Metallic lines very prominent, violet and blue portions 

not conspicuous, weak bands in the less refrangible portions. 
(a) Numerous metallic lines, intense in yellow and green. 

Hydrogen lines strong, but never so broad as in Type I. a 

(Capella, Arcturus, Aldebaran). 
(h) Bright lines in addition to the dark lines and the faint bands 

(T Coronae and Wolf-Eayet stars). 
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Tjpe III. — Spectra throughout which, in addition to dark lines, 

numerous dark bands are distributed, the more refrangible 

portions being strikingly faint. 
(a) In addition to the dark lines, bands are present, the most 

conspicuous being dark and sharply defined towards the 

violet, but faint and indistinct towards the red (a Herculis, 

a Orionis, /3 Pegasi). 
(6) Dark and very broad bands, most prominent towards red 

and shading off towards violet (Nos. 78, 152, 270 in 

Schjellerup's Catalogue). • 

Following this we have " New or Temporary Stars," in which 
"Nova AurigaB" and its created "Theories" are dealt with at 
great length ; Distribution of Stellar Spectra ; Abnormal Spectra ; 
Spectra of Aurora and Zodiacal Light. Then come " Displace- 
ments of spectral lines," from which we pass to " Eotation of the 
Sun," " Motion in the line of sight,'' and " Spectroscopic Binaries " 
— ^a very fascinating chapter, and full of what may be termed the 
newer and greatly improved methods, and is not the least valuable 
chapter in the book. 

Part IV. — The Spectroscopic Tables given are — 
(i.) Rowland's new table of standard wave-lengths ; 
(ii.) Abney's wave-lengths of lines in the ultra-red portion of 

the solar spectrum ; 
(iii.) Kayser and Eunge's wave-lengths of selected lines in the 

arc-spectrum of iron ; 
(iv.) A catalogue of stars of Classes III. a and III. h ; 
(v.) Young's partial revision of the chromospheric lines. 

A most valuable appendix is the " Bibliography of Astronomical 
Spectroscopy," which is given under ten heads, such as "Spectra 
of Planets," " Spectroscopic Apparatus," &c. 

A complete Index to a most complete work fittingly comes next, 
and we are only sorry that our limited space does not permit of 
a fuller description. 

The Teiangulation op Sixteen Stabs in th^ Pleiajdes by 

MEANS OE THE EbaIuNHOFEB HeLIOMETEE AT THE ObSEBVATOET 

OF G-oTTiNGEN *. — In the first volume of the * Astronomische 
Untersuchunge,' Bessel gives measures of the 52 brightest stars 
in the group of the Pleiades with the new 6-inch heliometer of the 
Konigsberg Observatory. Ee- measures of these stars are of the 
greatest interest, both as throwing light on the question of a 
physical connection between the components of the group, and on 
the instrumental constants and errors of the heliometers which 
were used in the Transit of Venus expeditions of 1874 and 1882, 
The first of these points of interest has been considered by 
Dr. Elkin in his measures with the Yale heliometer in Newhaven. 
For the second. Dr. Leopold Ambronn undertook, in the years 

* Astronomische Mittheilungen von der K. Stemwarte Gottingen, Theil iii. 
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9, 1890, and 1891, a triangulation of sixteen stars, embracing 
se as faint as the 7th magnitude, with the Fraunhofer helio- 
;ter at Gottingen. Each star was connected with at least three 
aers, and all distances were excluded which exceed 40'. The 
.tervals ijh — rj and 17— 27/ were repeatedly measured to find the 
fects of temperature and change of scale value. By the kindness 
/f Herr Auwers the instrumental constants used in the Transit of 
Tenus expeditions were supplied. These values have been partly 
employed unchanged in the reductions, but new constants were 
calculated where it appeared desirable. The probable error of a 
single measure varied from +o^'ooi4 to +0^*0106, or o'''024 to 
o"'i90, the greatest errors generally occurring with the larger 
distances measured. Dr. Ambronn finally compares his results 
with those of Dr. Elkin, on the movement and direction of motion 
of the individual stars in the group relatively to 1; Tauri. He 
concludes that all the components of the Pleiades are not physi- 
cally connected, but that it may be divided into smaller groups 
whose individual stars are united. Thus the stars e and c have a 
common similar motion relative to 17 of about o"'5 in the direction 
77°, but * has a motion of i"*42 in the direction 122^'^. The 
number of stars measured with the heliometer is too small for a 
full discussion of this question. 

Positions appabbntes des taches solaires photogbaphij&es 

X POULKOVA PAR B. HaSSELBERG DANS LES ANNilES 1881-1888. — 

M. Belopolsky, with the assistance of M. Morine, has measured, 
reduced, and tabulated the results of this series of solar photo- 
graphs. 

In 1 88 1 the number measured and reduced is 41. 

98. 



1882 






1883 


99 




1884 






1885 






1886 






1887 






1888 










55- 
85- 

114. 
27. 

6. 



The tabulated information gives 

Distance and position-angle corrected for refraction ; 

The true area of the surface of the spots (unitv - * — of 

mean solar disk) ; 
Xotes and other details ; 
Kef ract ions applied. 



NOTES. 

Comet XtrrKS. — * Astronomy and Astro-Phvsics' for j 
contains a reproduction of a photograph of Gale's Comet t? 
Mount Hamilton on May 5. The tail appears as a slender : 
raj, getting broader and fainter at the end aw ay from tb 
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A second, fainter tail, making iiu angle of 6° with the first, leavea 
it at a poiul^ ubout one third of its lengtii away from the head. 
From the saiae number we learn that Tempel's Comet was under 
observation at Mount llnmilton in the middle of July, and pro- 
mised to be visible for some time longer. It was very faint in the 
iz-inch, ^' diameter, without central condensation. A. C. D. C. 



VABiAmoN OF Latitude, — Prof. T. (J. 
oicateB to the 'Astronomical Journal,' No. 333, an abstract of the 
tesiilts of observations made by Prof. G. Davidson to determine 
the latitude of San Francisco during the period May 1891 to 
August 1892. It will be remembered that this is one of thestatioas 
occupied by expeditions organized by the U.S. Coast and Gi^odetic 
Survey, whose object was to make observations to detect the 
Variation, if any, of latitude. The results from the other two 
atations— WaiMH, near Honolulu, and Eockville, near Washing- 
ton — ^have already been published. The figures given below show 
with what accuracy Dr. Chandiei^s theory ia satisfied by actual 
pbservation at San FranciMCo. 

Using the results of the observations to find the constants, 
(Pr. Chandler's formula appears as follows : 

37" 47' a8"-334+o"-i7i 8ia(o'83S26 '+3°7) 

-|-o"-o74(sin 0-98563 t4-2o=-5), 
where t is the number of days from 1891 Jon. o, and hence 
lie computed latitude of the station on 1891 Oct. 31 would be 
37° 47' 28"'i2, on 1892 May 12, 37° 47' 28'''52. The values on 
tiiese respective dates found from observation are 37° 47' 28"'io 
md 37°47' z8"'5i. Similar comparisons are given for other dates, 
i-liut these two chosen for illustration are those of the maximum 
.«nd minimum values o£ ths formula. The diCFereQces between com- 
jinted and observed values have a range of o"'23 during the period. 

The LowEr,L Obbebvatokt. — In a note in our May number it 
"Was stated that an American expedition to Arizona was being 
organized for the purpose of observing Mars this summer. More 
Mcent information explains that this refers to the establishment 
of the Lowell Observatory at Arizona, near the town o£ Flagstaff, 
long. 112° "W"., lat. 35° N., at an elevation of 7300 feet above 
the sea. The observatory, the building oF which is almost com- 
Jileted, consists of an equatorial room — containing a telescope 
Hi t8 inches aperture for visual and spectroscopic work, with a 
Win telescope of 1 2 inches aperture to be used for photography — 
Jttid a computing-room, with sleeping apartments, A six-inch 
^rtable equatorial completes the eqiiipment. 

This establishment is subsidized by Mr. Percival Lowell, of 
Boston, and is not, as has been stated, an offshoot from the 
Harvard College Observatory. The director is Prof. W. H. 
Kckering, who, with his colleag;ue on the Lowell staff, is on leave 
of absence from Harvard. 
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Connected with this observatory, Prof. E. S. Holden, in the 
latest number of the ' Publications of the Astronomical Society of 
the Pacific/ makes some severe but courteous remarks, with which 
we thoroughly agree. At a meeting of the Boston Scientific 
Society, Mr. Lowell gave a description of the new observatory 
and expounded a plan of campaign, which implied, to put it 
briefly, that the purpose of the observations to be made was to 
discover if any of the other planets were inhabited by creatures 
like ourselves, and his remarks also implied that the answer to 
this question was not far distant. 

We do not mean to say that this is the whole substance of the 
paper : read in another light, it states that the telescope is to be 
devoted to physical observations of the surface of Mars, and we 
fully believe that it is in this light that Prof. "W. H. Pickering will 
interpret his warrant of office ; but we do join Prof. Holden in his 
protest against attempts to popularize Astronomy by holding out 
hopes of solution of problems dear to the public mind, but not 
likely to be realized. Astronomy is strong enough to stand without 
public favour gained by such means. 

We are also at one with Prof. Holden in another objection he 
raises in the same article. He refers to the practice of commu- 
nicating the results of one or a few nights' observations, translated 
freely and into very popular language, to the public press. He 
gives instances of newspaper reports during the Mars boom of 
1892, in which facts concerning the geography and climate of 
Mars were stated with a certainty about equal to that pertaining 
to similar facts about Central Africa, and which were read with 
astonishment by the Lick observers, who were keeping a constant 
watch on the planet at the time with the large telescope. This 
practice, while perhaps creating a sort of public interest in the 
science, has certainly the effect of detracting in popular opinion 
from more valuable but less sensational labours of other observers. 

Since the above note was written the August number of 
* Astronomy and Astro-Physics ' has been received, containing the 
report of the first observations at Arizona — observations of the 
surface of Mars made by Mr. Lowell from May 31 to June 24 
of this year. Mr. Lowell was able to follow day by day the 
disintegration of the south-polar snow-cap, he infers, by melting, 
from the fact that the surrounding dark marking, which is perhaps 
a sea, gradually widened, and also he saw a rift in the snow appear 
and enlarge till it joined the polar sea, as one would expect to see 
in the breaking up of a snow-field. 

A special feature noted by Mr. Lowell was the bright band 
round the edge of the disk extending inwards to a considerable 
distance ; he is disposed to attribute this not to cloud but simply 
to atmosphere, which is seen at this region of the planet by reason 
of its thickness. 

Further, Mr. Lowell saw Schiaparelli's canals, and, as Bvidence 
oi the good atmosphere at Arizona, he says " two months and a 
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half before the summer solstice of Mars' sonthem hemisphere." 
One canal, probably the Cerberus, he saw very broad and once 
glimpsed it double; but he gives these observations with some 
reservation. 

To sum up Mr. Lowell's observations. He has seen the polar 
snow melt, and the water pouring towards the equator submerge 
the islands ; and, in conclusion, he says : — " So much for the 
positive evidence of the circulation of water as water upon the 
planet. The evidence of its circulation as cloud is negative. 
There is no sign of cloud apparently at this season. Although 
the air is charged with vapour it does not condense into cloud or 
fall as rain or snow. Even occasional indistinctness of detail 
seems to be due to our atmosphere, not to that of Mars. At this 
spring season of the southern hemisphere the Martian aqueous 
circulation seems therefore to be chiefly a surface one of water. 
Here we have a raison d'etre for the canals. In the absence of spring 
rains a system of irrigation seems an absolute necessity for Mars if 
the planet is to support any life upon its great continental areas." 



Magitetic Stoem. — A rather sharp but short magnetic storm 

occurred recently. At 5 o'clock on the morning of Friday, July 20, 

the needles registering all three elements experienced a sharp 

deflection, and the earth-current . register was similarly affected. 

The storm continued violently until 2 o'clock on the morning of 

the 2ist, the range of variation of the declination-needle extending 

Over an angle of t° 2', while the disturbance in the vertical and 

horizontal force registers was equally notable. 

We give this as an instance of the occurrence of a magnetic 
storm without an accompanying large sun-spot. The spots visible 
On the Sun at this time were fairly numerous, but not by any 
Hieans of large size; the total area of all of them would not 
oompare with that of the spot of February last, when the variation 
in the magnets was not more extensive, although longer continued 
t}han in the present case. 

The characteristic phenomenon of Harvest Moon this year will 

loe very pronounced, as it happens that on the day of full Moon, 

September 14, the ascending node of the Moon's orbit will be only 

1° 35' from the vernal equinox. This does not differ much from 

the most favourable circumstances for the diminution of the 

xetardation of the Moon's rising, which occur when the node is 

exactly at the equinox. The difference of mean time of moonrise 

on successive nights about the time of full Moon will be about 

lo^ minutes. 

Publications op the Eoyal Geodetic Instittttb of Pbussia 
(Polhohenbestimmungen im Harzgebiet, 1 887-1 891). — A series of 
observations for latitude determination undertaken by the Royal 
Gteodetic Institute of Prussia during 1887-91 in the Harz Moun- 
tains. There were 20 stations, and the results of observations 
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(pairs above and below pole) are tabulated under each station. 
Great care seems to have been taken to free the observations from 
systematic and personal errors. 

UeBBB den VIEBFACHEN ^TEBlf i^ CaNCBI (H. SbEIiIGEE). — 

Mr. Burnham's criticisms on " Invisible double stars," and more 
especially his remarks on the system ^ Cancri, have induced 
Prof. Seeliger to collect the recent observations of this interesting 
group and treat them in accordance with his method published in 
the two works * Untersuchungen iiber die BewegungsverhaltnissB 
in dem deei-facher Sternsystem f Cancri ' (1881) and ' Fortgesetzte 
Untersuchungen iiber des mehrfache Sternsystem i" Cancri' (1888). 
The result bears out his previous deductions. The pamphlet is a 
reprint " Aus den Sitzungsberichten der matheniatisch-physikal- 
ischen Classe der K. bayer. Akad. d. Wiss." 1894, Bd. xxiv. 
Heft iii,, and the systematic character of the differences p^ — p^ on 
page 269 is very striking, and there is no reasonable doubt, what- 
ever be the cause, that the star C has an undulatory motion in 
about 18 years. 

Prop. Schur has re-determined the parallax of v//* (56) Aurigae, 
and finds ^^ +o"-io6±o"-o54. 

The observations, extending from 1890 Oct. 9 to 1892 March 25, 
were made with the heliometer at Gottingen. A previous deter- 
mination with the 6-inch Strassburg refractor gave 

ir= — o''*iii + o"*034. 

Prof. iSchur took two comparison stars, B.D. + 43°'i59o and 
B.D. 44°*i538. The comparison star used at Strassburg was not 
one of these. — Ast. Nach. 3243. 



No doubt many of our readers have heard of the Devonshire 
Astronomer, Mr. Langdon, whose death we regret to record- 
Mr. Langdon, Station-master of Silverton, on the G.W.R., became 
interested in astronomy some thirty years ago, and being possessed, 
of mechanical ability made in his spare hours an 8-inch silver-on— 
glass equatorial, grinding the mirror with a machine constructed 
by himself. He contributed to the ' Monthly Notices ' in 1872 a 
paper on " The Markings on A'enus." His death occurred on July 18. 



Akciext Greek Astronomy. — ^In reference to his letter in our 
June number (p. 20S) on the views of the ancient Greek 
philosophers respecting the form of the Earth, Mr. Lynn requests 
tts to state that he is aware that Plutarch (De Placit. Phil. Hb. iii.) 
ascribes to Anaximander the belief that the Earth was like a stone 
pillar {\iQ^ ctovt Ttiy yi)y irpoff^pi}), but as he was of the Milesian 
school, succeeding Thales, who, according to Plutarch himself, 
taught the sphericity of the Earth (ff^c/ioct^v rjff yv*"), the state- 
ment of Diogenes Laertius is probably to be prefened. 
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Me. Espin announces, in Circular No. 39 from the Wolsingham 
Observatory, that the star DM. + 50^,225 1, E.A. \6^ i™-5, Decl. 
-+50° 47', is variable. 

Otje readers will learn from our advertisement pages that the 
"Well-known firm of Messrs. Cooke and Sons have established offices 
in London in addition to their works at York. 



Miscellaneous. 

TThb recent meeting of the British Association at Oxford was an 
almost unqualified success. It was no doubt a considerable dis- 
appointment to many that the Sheldonian Theatre was built of 
stone and not of india-rubber or other elastic material, and that 
consequently its capacity was limited; but the limitation was a 
generous one after all, and nearly 2500 people followed Lord 
Salisbury's brilliant Address with an interest amounting to 
enthusiasm. It would be difficult to imagine a more imposing 
spectacle for the ceremony. In the first place, the Sheldonian has 
a very beautiful interior, and naturally appeared to the best 
advantage when densely packed by a gaily dressed throng — in 
which the most learned Doctors with their scarlet robes were not 
the least conspicuous. The procession of the Chancellor to his 
throne, and his abdication to take the chair of the President of 
the Association at the opposite end of the Theatre, were most 
dramatic incidents with which to open the proceedings ; and few 
"things more dramatic can have occurred in the history of the 
-Association than those which marked the close, when Prof. 
Huxley, one of " the Old Guard of Darwin/' so vividly contrasted 
"fche state of present opinion with that which was made manifest 
^when the Association last visited Oxford in i860. 



With the view, perhaps, of distributing the dramatic incidents 

of the meeting throughout the week. Lord Eayleigh and Prof. 

ntamsay kept their sensational announcement of the discovery of 

a new gas in the atmosphere until the Monday. Even then 

no formal intimation of a paper appeared in the Journal, but 

it was whispered about that something was going to happen 

in Section B; and the rumour spread so fast and wide that 

the lecture-room was crowded to receive the discoverers. The 

President of the Section announced, amid hearty applause, that 

Lord Bayleigh had a communication to make ; and he accordingly 

stated, very briefly and clearly, that a discrepancy between the 

density found for the nitrogen in the atmosphere and nitrogen 

chemically obtained from its compounds had led him to examine 

atmospheric nitrogen by sparking it with oxygen and thus removing 

portions of it which must be chemically pure nitrogen. The 

density of the residue gradually rose in value from 14 to nearly 

20, and it became clear that there was a hitherto unsuspected gas 

in the atmosphere to the almost incredible proportion of one per 

cent.9 of density about 20, and with a spectrum of its own. Lord 
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Bayleigh was careful to call it merely a " new gas/' but some of 
his hearers were more sanguine and claimed it as a new element, 
which would fill a gap in Mendeleeff's periodic table. 

It was difficult for the physicists to repress a little chuckle of 
exultation at the fact that a chemical discovery had been made by 
a physicist. "It's the case of the little boy with a bent pin 
catching fish when the elaborate tackle of the angler fails," said an 
eminent mixed-mathematician. The analogy is not, however, 
quite satisfactory, and might indeed be turned end for end ; for 
the said elaborate tackle may be taken to represent the scientific 
methods of quantitative analysis, and the bent pin the ruder and 
somewhat haphazard methods by which 'other discoveries of ele- 
ments have been made. The present discovery may be classed in 
type with that of Neptune as opposed to that of Uranus; its 
magnitude depends of course largely on further confirmation of 
the elemental character of the new gas, though in any case the 
presence of a new gas in such large quantities in our atmosphere 
is a matter of the first importance. 

There was curiously little Astronomy at the Meeting. Prof. 
ITorster of Berlin, who received an honorary degree, read an 
interesting note on the variation of latitude, giving the results of the 
special observations for its detection at Berlin, Honolulu, and else- 
where. More than a complete revolution of the pole has now been 
observed, and accordant as are the results obtained, they only point 
out the necessity for continued and systematic observation. The 
matter is to be brought before the Geodetic Association at its 
next meeting at Innsbruck in September ; and it is hoped that 
four stations will be organized on the same parallel of latitude 
(within 5'), and in longitudes differing as nearly as possible by 90° 
to make special observations for latitude. England is not at 
present a niember of the Association, which numbers 29 nations. 
It would, however, seeui desirable that, with an item of such inter- 
national importance as this added to the programme of the Associa- 
tion, we should reconsider the question of membership. In any 
case those who heard Prof. Porster's paper will remember also 
some weighty words which fell from the Treasurer of the Eoyal 
Society, the significance of which the President of the Section was 
not slow to point out. 

a 

Db. Egberts showed some of his beautiful photographs of 
spiral and elliptic nebula*, which were thoroughly appreciated ; and 
Prof. Turner read a brief note on some photometric measures of 
the Corona of 1893, pointing out that the "extension" was 
traceable on the photographs much further from the limb than is 
generally supposed, and suggesting additional observations of the 
extension by the members of the Association who might visit 
Norway in 1896. It should be remarked the Association was 
thoughtful enough to defer its second visit to Canada until 1897, 
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although ii warm invitation had been n'l'eived from Toronto for 
1896 ; and those who go to Norway will thus not raisa the chance 
of going to Canada. 

Concerning this same visit to Norway, it is to be feared the 
flocial contUtions on the north-east coast &re not so favourable as 
inight he supposed from reading Baedeker. Col. Burton Brown, 
an experienced traveller and eclipse observer, has recently paid a 
visit to Norway and thoroughly examined the locality, and he will 
j^ve a detailed account of bis exploration to the Boyal Astro- 
nomical Society at their Meeting in Novemhei". But the general 
tenonr of the result may be gathered from the fact that he 
■■trongly deprecates any ladies venturing into these regions. The 
population consists of a few Lapps, and such trifles as sleeping 
accommodatiou, attendance, and perhaps food, suitahle for ladies, 
jaaat be taken with them. It thus aeema probable that those who 
wish to miike more or less of a pleaaure-eicursion must confine 
■themselves to the west of Norway, where the eclipse will be sttU 
■Tiaible, though with a low Sun and short duration. 
• 

It would be a thoroughly useful piece of work to plot down 
on a large scale map the limiting lines fur different durations of 
totality — aay every ten seconds, and also those for every 5" at 
'Sun's altitude at totality. The Superintendent of the ' Nautical 
Almanac ' has given in a Supplement equations from which such 
lines could readily be ealculated, and their graphical representation 
Tould convey at a glance information of the greatest importance 
for selecting stations either for a scientific expedition, or for merely 
leeing the wonderful spectacle aflorded by d Total Solar Eclipse. 

Okb of the members of the British Association, of astronomical 
t procliTities, summed up his expeiiences at Oxford in a remark of 
auch charming simplicity as to deserve record : — " I have spent the 
most delightful week 1 ever remember said he, " and I have got 
photographs of all the most important sundials in Oxford." The 
iricturea did not, however, reveal any mome-raths or borogtives or 
other creatures mentioned by llnmpty-Dumpfy to Alice. 

A TERT good instance of the " artistic license " which charac- 
terizes most appearances of the heavenly bodies in pictures was 
iSorded the other day by the periodical which the Liverpool 
magistrates have driven from our railway book-stalls. In a plate 
Purporting to give an ideahzation of "Diana," a beautiful female 
figure was represented using the crescent moon as a bow. The 
BiTOw, which should indicate precisely the direction of the illu- 
ttunatiog Sun, was pointed upwards, so that the Moon and stars were 
■ppareutlyTisiblein the sky, while the Sun was high in the heavens. 

Such license is of course not peculiar to Art. Literary instances 
Would make a very interesting collection. " He \ioA. ^jaJsaTi -a. 
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powerful refracting telescope with him," I read in a clever novel 
the other day, " through which he gazed at the starry heavens 
during the long nights ; at the planets with their moons and 
rings, on which in winter white spots are visible, whilst in summer 
a red light surrounds them.'* A fairly accurate description of the 
lunar surface follows, but astronomers are perhaps not aware that 
" nothing is there except the souls of those who violently sepa- 
rated themselves from their body to get rid of its load. There 
they are at peace ; they feel nothing, do nothing, know neither 
sorrow nor joy, gain nor loss ; there are neither air nor water, 
winds or stormS ; no flowers or living creatures, no war, no 
kisses, no heart-throbs — neither birth nor death ; only nothing,'' 
and perhaps memory? There is perhaps no wonder that the 
particular observer in question "detested the Moon, and never 
studied the shining points in boundless space through his glass until 
the M oon had set." The importance of moonless nights for observing 
has been generally admitted, but this is a novel reason for it. 

As I have quoted so far, I may add the description of " one of 
those celestial phenomena which are all but unique in thf 
annals of astronomy. A comet returning after centuries of absence 
appeared in the sky. Timar said to himself 'This is my star; 
it is as lost as my soul, its coming and going are as aimless as 
mine, and its whole existence as empty and vain a show as is my 
life.' Jupiter and his four moons were moving in the same direc- 
tion as the comet ; their orbits must cross. When the comet 
approached the great planet its tail seemed to divide ; the attrac- 
tion of Jupiter began to take effect. The great star was trying to 
rob its lord the Sun of this vaporous body. The next night the 
comet's tail was split in two. The next night the largest and most 
distant of Jupiter's moons drew rapidly near. * What has become 
of my star ? ' asked Timar. The third night the nucleus of the 
comet had grown dull and began to disperse, and Jupiter's moon 
was close to it. The fourth night the comet had been divided 
into two parts, there were two heads and two tails, and both th^ 
starry phantoms began in separate parabolic curves their aimless 
flight through space. So ' this ' occurs in the heavens as well a» 
on earth ? " 

Peehaps I may be forgiven for italicising a phrase in a final 
extract from this really excellent novel, which almost immediately 
follows the above : — " Keep a watchful eye on those who seek tcr 
fathom the secrets of nature without a technical education, Hid^ 
away the knife and the pistol every night, and search their pockets 
lest they carry poison about them, for there are hundreds of 
motives for suicide, but the most potent are to be found amon 
those who give themselves up to scient'fic research." I think it i.« 
only fair to italicize the above words ; for professional astronomer' 
are notoriously long-lived, and yet it is strange thai) it should hav< 
been left to me to draw attention to the importance of tbi. 
technical education. Would it not be only kind to warn th' 
author of his danger ? H. H. T. 
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Notes on Mars in 1894. ' . ^ 

In all probability Mars will be receiving more attention from 
astronomical observers this year than in any previous apparition 
of the planet. Hence the following notes may be of interest, not 
only for purposes of comparison, but also as directing attention to 
certain important features of Mars and pointing out their present 
condition. 

The Canals, — Although the existence of numerous narrow dark 
streaks, well known by the name of " canals/' is now well esta- 
blished, yet there still remain many important points in connection 
With these enigmatical features to be cleared up. How far is the 
visibility of the canals in different parts of the planet affected by 
Seasonal changes ? Their duplication, when does it occur? How 
long does it last ? How does it occur ? And again, how far is it 
Subject to seasonal changes ? These and other important questions 
^*an only be settled by numerous careful observations extending 
OTer a number of years. 

Having had some success in observing the canals in 1890 and 
X: 892, in both of which years the altitude of the planet was very 
low, I was anxious to see how they would appear when Mars was 
iiigh up and well situated. Observations were commenced in the 
latter part of August, when the canals were seen with greater ease 
9^nd distinctness than I had ever expected, or hoped for. The 
iDlainer ones are conspicuous, whilst even the average canal cannot 
Tdc called really difficult. About thirty of the canals have already 
V>een seen, most of them upon more than one night, though only 
^bout two thirds of the planet have yet been examined. The 
following call for particular notice : — 

Ganges, — Seen double on Aug. 29. Although dark and plain, 

t^his canal is, however, not nearly so dark and intense as it was in 

1892, nor is the duplicity so plain. Lacus Lunae was also sus- 

;pected double in the same direction, or in continuation of Q-anges. 

Gehon. — Seen plainly double on Aug. 29 with power 320 on 

A 6j-in. Calver reflector. Mr. B. E. Cammell, observing at 

TOL. XTII. 2 A 
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Wokingham on the same night with a I2j-in. reflector, but 
under less favourable conditions, found this canal fairly easy, 
and also suspected it to be double, though he could not quite 
satisfy himself as to this. A component runs from each of 
the two bays, or inlets, of Dawes Eorked Bay. The interval 
between the two seemed slightly greyish or dull-looking. This 
canal has only very rarely been seen double. In fact^ I have 
only been able to find two somewhat doubtful recorded instances — 
one by Professor Schiaparelli in February 1882, the otlier by 
M. Guillaume in May 1890, 

Orontes — Typhonlus. — Narrow, but dark and plain, and apparently 
not quite uniform in breadth or intensity. This canal was so dark 
and definite on Aug. 29 that it looked like a great obscure rift or 
chasm in the yellowish reddish continent. Mr. Cammell also 
observed the Orontes on the same night, and noted that it was very 
plain. The Typhonius has a well-defined, dark, bell-shaped mouth. 

Phison. — fiemarkably plain, and suspected to be doable on 
several nights. 

Eunostos, — Seen plainly double on Sept. 9 and 11. It is greyish, 
not very dark, and the duplicity is confined to the preceding part, 
the following portion being narrower and single. 

Cyclops, — Also seen double on Sept. 9 and 11. Like Eunostos, 
it is not very dark. 

Cerheiiis. — Very intensely double on Sept. 9 and it, appearing 
composed of two quite blackish-looking lines, very close together. 

It will be noticed that five of the canals have been seen clearly 
double *, almost exactly at the date of the summer solstice of the 
southern hemisphere. This event occurred on Aug. 31 according 
to Mr. Marth. 

The small dark SpoU or Lakes* — Observing Mars on Sept. i, 
I was surprised to see, at the point where the canals Typhonius 
and Phison cross each other, a minute dark spot, so dark as to 
appear nearly black. This little spot has been called Sirbtmis 
LoQus by Professor Schiaparelli, and it appears to vary greatly in 
visibility. In this respect it resembles Fous Juventae and other 
similar small dark spots. There is a somewhat similar but more 
difficult little lake in the middle of Hellas, at the point where the 
canals Alpheus and Peneus intersect each other, which was also 
visible in 1892. Presumably these little dark spots are similar to 
the minute black points or lakes, over forty in number, detected 
at Arequipa in 1892. Lunae Lacus is probably only a larger 
object of the same kind. 

Libya. — In some years this little continent has appeared some- 
what duU-looking, particularly in its southern half. Lately it has 
been remarkable for its great brightness aud whiteness, in which re- 
spects it has greatly surpassed the neighbouring continental masses. 
West Brighton, 1894, Sept. 18. A. STANLEY WiLLIAMS. 

* On Sept. 23 tlie canal Agathodtcmon was very intensely double between 
Lacus Titbonius and Lacus Phoenicis. Tlie Araxes was also intensely double, 
but narrower and more difficult than the Agathodu^mon. 
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A Graphical Method of determining the Duration of Totality 
of a Solar Eclipse at a point not on the Central Line. 

In the September number of the * Observatory ' Prof. Turner 
pointed out that contour-lines giving the duration of totality at 
points away from the central line would be of service in selecting 
suitable stations. Now as the different ephemerides vary nearly 
4 seconds in the duration at the same point on the central line 
(in consequence of differences in the assumed semidiameters), it is 
clear that this question of duration is one where great accuracy is 
not attainable and an approximate solution is amply sufficient. 
The following method is convenient in practice and, I think, of 
quite sufficient accuracy. Provided the Sun be not very low, the 
outline of the shadow on the Earth's surface is sensibly an ellipse, 
having its centre approximatelv on the central line and touching 
the north aud south limits of totality. Let ACB be the central 




line, PT QV the north and south limits of totality, then we may 
treat PT, QV as parallel to ACB ; hence PQ, AB are conjugate 
diameters. Let X be the point at which we wish to ascertain the 
duration of totality ; draw LXMN parallel to AB ; then duration 
at X : duration at C : : LIST : AB ; : MN : CB. Now project the 
ellipse orthogonally into a circle, and let accented letters denote 

p' ^/ t>.e corresponding projected 

points; then FQ' is perpen- 
dicular to A'B'. 

Now MN : CB : : M'N' : CB'. 
And M'N' : CB' : : sin | M'CN' : i. 

g. Again, |M'CN' = cos-' g|^^ 




= cos 



—I 



CM 



CP* 
Hence duration at X = duration 

atCxsincos-'^^ 



Q' 



V 



CP 



2iL2 
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Thus we get the Eules : — To find the duration at a given point 
within the belt of totality, express the distance of the point from 
tlie central line as a fraction of the half-breadth of the shadow- 
track, and find the angle f> which has this fraction for cosine ; 
multiply the duration at an adjacent point on the central line by 
sin (py and we get the duration required. Conversely, to find the 
distance from the centre line at which we get a given duration, 
express this duration as a fraction of that at an adjacent point on 
the central line, and find the angle which has this fraction for 
sine: then the distance from the central line of the point required 
is the half-breadth of the shadow- track x cos^. The following 
Table gives the durations at distances from the central line of 
iV' i^(7> • • • iV ^^ ^^® ^-breadth of shadow- track : — 
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Thus half of the entire belt of totality has a duration of at lee -^Ersasfc 
g of that on central line ; hence it is not a matter of importance^^^ae to 
be very accurately placed on the latter. 

Strictly we should take the point on the central line which ^ 
mid-totality at the same instant as the point considered, but 
neighbouring point will suffice in practice. The ephemerides 
the positions of the central line and north and south limit*- a of 
totality, also the durations at various points on the central li_ ne; 
with these data and repeated ap])lication of the above rule we can 
draw contour-lines indicating the loci of given durations 9 as 
suggested by Prof. Turner. I have applied this method to the 
case of the shadow-track across Norway in the erlipse of Au^f. 9, 
1896; this is not, however, a favourable case for the metJjod, 
in consequence of the Sun's small altitude. The following 
Table gives the latitudes at which the central line, the north A^id 
south limits of totality, and the contour-lines of 75', 85*, and 95' 
duration cut alternate meridians from 12° E. to 32°. The dn*^" 
tions on the central line are taken from the American ephenie^*^^* 
those given by the * Nautical Almanac ' are about 3 seconds \otx^^^» 
This I'able will make it easy to construct such a map of the tr^*tk 
across Norway as that suggested by Prof. Turner, 
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I eoiiclude by expressing a hope that none who had intended 
occupying posia on the ^^E, coast of Nonvay will be deterred 
from doing so by Prof. Turner's note in the ' Observatory' for 
September, If, as is hoped, a special steamer ia chartered, this 
will accommodate observers during their stay in thasa regioos, and 
they will be i^uile independeot oE the aceomniodation to be found 
on shore. An altitude of 8°, which is all that can be obtained ou 
the West Coast, ia certainly insutiicieat for any usefnl work, 

A. L'. U. CttOMJiEiiy. 



On the Construction of Optical Glass *. 
That my hearers may hatter understand the difficulties met with 
ill the making of large lenses for astronomical telescopes, I will 
iirst endeavour to explain as briefly as possible the characteristiL-s 
wliieli diaiiuguiah optical glaas from ordinary glass, and tlien the 
diSerence in the respective processes of maaiifacture. 

This manufacture, very little known, was initiated at the 
beginning of the century by Guina.ad, the founder of our firm ; 
the methods «.-re improved by my learned predecessor, Charles 
I'eil, and 1 myself have done what 1 iiave been able to develop the 
industry. 

It ia more by the method of working than by the material itself 
tliat the making of optica! glass differs from that of oi-di nary glass, 
"When a piece of ordinary glass— the purest that can be found — 
is esamtned, at the iirst glance it will appear of perfect clearness ; 
but if the same piece be looked at at a certain angle or through its 
edge, there will bo seen a kind of thready mass reaerabling nothing 
flo much as a piece of picked-out tow ; this will often be seen in 
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parallel streaks when a glass easting is looked at througli ita edge, 
but is invisible when the plate is looked at normally. Frequently, 
when looking through a window, the passers-by in the street 
suddenly appear deformed and their features distorted ; this illu- 
sion is due to the faults in the glass of which I speak. These 
imperfections must be eliminated from optical glass, which ought 
to be homogeneous in every part, so as to allow the rays of light 
to pass without any deviation. 

In ordinary glass-works the kilns, which are kept heated con- 
tinuously, either contain a number of crucibles or else each forms a 
great basin ; in either case the vitrifiable matter is placed in the 
receptacle, and at the end of a certain time is found sufficiently 
melted and refined to proceed to blowing or casting. In the latter 
case the crucibles, containing from 500 to 800 kilos of glass, are 
carried by huge iron tongs to casting-tables, where the glass is 
rulled and levelled to the required thickness. 

It would seem that this simple process would suffice for the 
production of glass for lenses ; but the method is not applicable, 
owing to the innumerable striations that the casting invariably 
leaves in the masses. Whatever be the uiethod of treating the 
glass, \vhether it be blown or cast, it is put back in the oven to be 
re-baked, where the temperature is lowered more or less slowly, 
according to the forms and dimensions of the articles. 

In making optical glass, the kilns contain only one crucible at a . 
time. The process is as follows : — 

The kiln being cold and open, an empty crucible, made of in- 
fusible clay, perfectly dry, in the form of a large cylinder about a 
metre in height, and ending in a dome, having on top an opening 
like a little door, called the mouth, is put in. The kiln is then 
blocked up, so as to leave only the mouth of the crucible attainable. 
Through this the materials are to be introduced and the operation 
of mixing performed. 

The capacity of the crucible varies from 600 to 1000 kilos, 
according to the density of the glass. Equal-sized crucibles 
contain about 600 kilos of crown or 1000 kilos of flint. Thesa 
are the two great classes generally adopted for optical glass. In spit& 
of compositions very varying, one may say that crown-glass is made 
of silicate of potash and of soda or lime, while flint-glass consists 
of silicate of potash and lead. The crucible having been placed 
and blocked in the kiln, is slowly warmed, the greatest precautions 
being taken to prevent its breaking ; starting with a slow fire, 
which is gradually increased in power, the crucible becomes white 
hot after about thirty hours. 

We now begin to put the ingredients in this receptacle, and by 
small quantities, it must be noted ; for if a quantity of sand, soda, 
boric acid, lime, &c. were to be put in at once, there would be a 
boiling over, and the greater part would escape and be found as a 
casting in the kiln. It is necessary, therefore, to wait after the 
first supply until the boiling has .taken place before introducing 



Oct. 1894.] Conslruclioit of Optical Glass. 325 

the Becond. It takes from 15 to iS hours to thus fill the cnicibk 
br these small additions. 

Eight or tea hours after the last addition, the crucible bein^ 
icompietelj full, the period of refining begins. Up to this the 
matter has been vitrided, but is full of bubbles, and resembles in 
soma degree the lather of soap. The glass now is heated to a 
degree as high as possible, according to its nature, even, 1 may say, 
sometimes to excess. 1 say to excess, for, for certain very hard 
crown, we reach temperatures which touch 1600 or 1800 degret'S ; 
it is fortunate when the crucibles are not destroyed under the 
iailuencB of the fire, for at these temperatures sometimes briclts 
most impervious to heat are themselves melted, and kilns and 
crucibles rendered useless. 

This period of beat varies from 20 to 30 hours ; at this stagu 

mples of the glass are taken iu little ladles. These samples cool 
lupidly in the shape of half-balls, which are esamioed by the 
inagnifying-glass in diiferent conditions of light ; thus one can 
judge of the state of refinement that the glass has reached. It is 
I only after having taken several samples without bubbles that we 
Btop, or at least suspend, the stage of the great firing. The crucible 
is then opened, and the molten glass is skimmed to rid it of the 
impurities which rise to the surface. 

We now proceed to the most important operation — the mining. 
It is necessary to mix every part most thoroughly. The glass is 
in constitution analogous to an alloy ; sUimtes of definite compo- 
:fiition are formed, held in dissolution in basic silicates, which 
lOppose the crystallizatiou of the former, so nothing is less easy 
than to avoid the separation of these heterogeneous elements and 
to stop the liquefaction which causes the streaks. To obtain 
complete homogeneity it is necessary,byslow stirring, to thoroughly 
.mix the glass, so that, after a certain number of hours, when it 
isolidifies, it may liaie the same chemical compo^tion and the same 
density throughout its niass. 

To this end we introduce into the crucible a cylinder of non- 
fusible clay in the shape of a hook, previously made white hot iu a 
Special kiln. This hook has for a handle a straight iron hat* 
latiging vertically by a chain from a point above the kiln ; the bar 
ia in turn furnished with a wooden handle f.t right angles ; by thi^j 
Arrangement it is possible to give the mixer a to-and-fro motion, 
or B movement of rotation when the glass in the pot is as fluid as 
water. For this work — very laborious, as may be supposed — a 
relay of four men work for fii'e minutes, each in turn following 
.our personal instructions. It is, in fact, only experience which 
■pnables us to judge what kind of stirring is necessary for such and ' 
fiuch kind of glass. The men are not able to continue this work 
more than five minutes without interruption, especially during 
the early part oE the mixing, when the heat is so great that they 
are obliged to wear special gloves and sleeves and the sweat from 
their foreheads trickles into their E'yes, bo as to blind them. 
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If after a period of mixing, say an hour or two, bubbles reappear 
in the mass of glass, we slop the mixing, withdraw the agitator, 
block up again the crucible, which we begin to heat afresh, 'until 
the samples taken out show that the gas has disappeared. 
]3ut it' all is well and no bubbles reappear, the stirring is cojitinued 
for 10 or 15 hours, during which time the temperature is gradually 
lowered by diminishing the lire. 

After a few hours' mixing the glass begins to thicken, and 
becomes more and more doughy until it acquires a consistence so 
that it is difficult to move the agitator. 

"When there is no longer any fear of an increase of temjierature, 
which would cause a re-separation of the elements of the glass, 
the agitator is cautiously withdrawn and the fires completely 
put out. Eor five or six hours the whole is allowed to cool rapidly 
until the surface of the glass, when struck by an iron, gives 
out a sharp sound ; the kiln is then unblocked. After having 
obtained complete solidification in these five or six hours of rapid 
cooling, it is now necessary to re-bake the mags to effect the 
tempering. A block of glass cooled too rapidly when taken from 
the kiln is in such a state of molecular tension that, with the 
slightest blow, it would fall into a thousand pieces, like a Prince 
Rupert's drop. The re-baking is done to stop this tension as much 
as possible. 

To effect slow cooling (after this second heating) we block up 
the kiln completely and isolate it, so that no current of air can 
strike it. Eor ordinary kinds of glass this cooling lasts for from 
10 to 15 days; in special cases, in making blocks of large size, 
I have continued the cooling for a month or even six weeks. At 
the end of this time, the kiln being completely cold, the crucible 
and the glass within is broken up into pieces more or less large. 

The pieces of glass thus separated are each examined by special 
workmen by the aid of a magnifying-glass. We have succeeded 
in mixing the glass in a manner almost complete, but unfortu- 
nately, during the progressive solidification, there are sometimes 
formed the thready strata spoken of at the beginning. In fact, it 
is easy to understand that the walls and surface of the crucible 
cool quicker than the centre and bottom, and that during the last 
hours of the stirring the outer parts and the surface, having 
become partially solid, do not follow the movement of rotation 
of the agitator as do the hotter parts; this causes an internal 
action in the glass, which produces a quantity of very fine threads 
within a distance of about 10 centimetres from the walls of the 
cylinder. 

Thus, in spite of all our care, we often find in smelting pieces 
of glass spoilt by striations, representing in the bulk 50 per cent, 
ot' the whole mass. The pieces are studied each by itself in a 
special light, to enable us to easily discover the fiaws, which 
are taken out either by a hammer or by grinding; when pro- 
nounced free from defects, the pieces are sorted according to size 
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and placed in moulds of infusible clay, which are in turn placed in 
the moulding-furnace. 

These furnaces, unlike the fusing-kilns, are only heated to a 
relatively low temperature, that is to say, not passing 800° or 
900°. In these furnaces tlie blocks of glass are warmed slowly, 
so as to soften and shape themselves to the mould. This opera- 
tion requires some watchfulness, for it is nect^ssary to soften the 
glass, but at the same time to guard against allowing it to fuse ; 
lor if the chemical process recommenced, and hence the boiling, all 
Would be lost. 

After this moulding of the glass it is re-baked, with precautions 
similar to those adopted in the case of the original crucible. After 
tlie slow cooling the plates are taken from the moulds, their edges 
polished, agaiu examined, and given to the optician. 



In the Avu Observatory *. 

^HE observatory at Avu, in Borneo, stands on the spur of the 

xnountain. To the north rises the old crater, black against the 

xinfathomable blue of the sky. The slopes plunge steeply dovvn- 

^vard into the black mysteries of the tropical forest beneath. The 

little house in which the observer and his assistant live is about 

iifty yards from the observatory, and beyond this are the huts of 

their native attendants. 

Thaddy, the chief observer, was down with a slight fever, and 
his assistant, Woodhouse, paused for a moment in silent contem- 
plation of the tropical night before commencing his solitary vigil. 
He thought, perhaps, of all the possibilities of discovery that still 
lay in the black tangle beneath him ; for to the naturalist the 
virgin forests of Borneo are still a wonderland full of strange 
potentialities. He carried a small lantern in his hand, and its 
yellow glow contrasted vividly with the infinite series of tints 
between lavender-blue and black in which the landscape was 
painted. 

The night was very silent. Now and then voices and }fiUghter 
came from the native huts, or the cry of some strange animal was 
heard from the midst of the mystery of the forest. Nocturnal 
insects appeared in ghostly fashion out of the darkness, and fluttered 
round his light. His hands and face were smeared with ointment 
against the attacks of the mosquitoes. 

Even in these days of celestial photography, work done in a 
purely temporary erection, and mth only the most primitive 
appliances in addition to the telescope, still involves a very large 
aimount of cramped and motionless watching. He sighed as he 

* It is 80 seldom that an Observatory is chosen as the scene of a thrilling 
episode that we venture to reproduce in extenso tk %hort romance which appeared 
iu the ' Pall Mall Budget.' We do not know whether this is founded on fact, 
but the incident is certainly not beyond the bounds of probability. • 
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thought of the physical fatigues before him, stretched himself, and 
entered the observatory. 

The reader is probably familiar with the structure of an ordinary 
astronomical observatory. The building is usually cylindrical in 
shape, with a very light hemispherical roof capable of being turned 
round from the interior. The telescope is supported upon a stone 
pillar in the centre, and a clockwork arrangement compensates for 
the earth's rotation and allows a star once found to be continuously 
observed. Besides this, there is a compact tracery of wheels and 
screws about its point of support, by which the astronomer adjusts 
it. There is, of course, a slit in the movable roof which follows 
the eye of the telescope in its survey of the heavens. The observer 
sits or hes on a sloping wooden arrangement, which he can wheel 
to any part of the observatory as the position of the telescope may 
require. Within it is advisable to have things as dark as possible 
in order to enhance the brilliance of the stars observed. 

The lantern flared as Woodhouse entered his circular den, and 
the general darkness fled into black shadows behind the big 
machine, from which it presently seemed to creep back over the 
whole place again as the light waned. The slit was a profound 
transparent blue, in which six stars shone with tropical brilliance, 
and their light lay, a pallid gleam, along the black tube of the 
instrument. Woodhouse shifted the roof, and then proceeding to 
the telescope, turned first one wheel and then another, the great 
cylinder slowly swinging into a new position. Then he glanced 
through the little companion telescope, the finder, moved the roof 
a little more, made some further adjustments, and set the clock- 
work in motion. He took off his jacket, for the night was very 
hot, and pushed the uncomfortable seat to which he was condemned 
for the next four hours into position. Then with a sigh he resigned 
himself to his watch upon the mysteries of space. 

There was no sound now in the observatory, and the lantern 
waned steadily. Outside there was the occasional cry of some 
animal in alarm or pain, or calling to its mate, and the inter- 
mittent sounds of the Malay and Dyak servants. Presently one 
of the men began a queer chanting song, in which the others joined 
at intervals. After this it would seem that they turned in for the 
night, for no further sound came from their direction, and the 
whispering stillness became more and more profound. 

The clockwork clicked steadily. The shrill hum of a mosquito 
explored the place and grew shriller in indignation at Woodhouse's 
ointment. Then the lantern went out and all the observatory was 
black. 

Woodhouse shifted his position presently, when the slow move- 
ment of the telescope had carried it bey o ad the limits of his 
comfort. 

He was watching a little group of stars in the Milky Way, in. 
one of which his chief had seen or fancied a remarkable colour 
variability. It was not a part of the regular work for which th^ 
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establishment existed, and for that reason perhaps "Woodhouse was 
deeply interested. He must have forgotten things terrestrial ; all 
his attention was concentrated upon the great blue circle of the 
telescope-field — a circle powdered, so it seemed, with an innumerable 
multitude of stars, and all luminous against the blackness of its 
setting. As he watched he seemed to himself to become incorporeal, 
as if he too were floating in the ether of space. Infinitely remote 
Was the little faint red orb he was observing. 

Suddenly the stars were blotted out. A flash of blackness passed, 
and they were visible again. 

" Queer," said Woodhouse. " Must have been a bird." 
The thing happened again, and immediately after the great tube 
sLivered as though it had been struck. Then the dome of the 
observatory resounded with a series of thundering blows. The 
stars seemed to sweep aside as the telescope swung round and away 
from the slit in the roof. 

" Great Scott ! " cried Woodhouse. " What's this ? " 
Some huge vague black shape, with a flapping something like a 
"xving, seemed to be struggling in the aperture of the roof. In 
sanother moment the slit was clear again, and the luminous haze of 
the Milky Way shone warm and bright. 

The interior of the roof was perfectly black, and only a scraping 
sound marked the whereabouts of the unknown creature. 

Woodhouse had scrambled from the seat to his feet. He was 
trembling violently and in a perspiration with the suddenness of 
the occurrence. Was the thing, whatever it was, inside or out ? 
It was big, whatever else it might be. Something shot across the 
skylight, and the telescope swayed. He started violently and put 
his arm up. It was in the observatory, then, with him. It was 
clinging to the roof, apparently. What the devil was it ? Could 
it see him ? 

He stood for perhaps a minute in a state of stupefaction. The 
beast, whatever it was, clawed at the interior of the dome, and 
then something flapped almost into his face, and he saw the 
momentary gleam of starlight on a skin like oiled leather. His 
water-bottle was knocked off his little table with a smash. 

The sense of some strange bird-creature hovering a few yards 

from his face in tlie darkness was indescribably unpleasant to 

Woodhouse. As his thought returned he concluded that it must 

be some night-bird or large bat. At any risk he would see what it 

Was, and pulling a match from his pocket, he tried to strike it on 

the telescope seat. There was a smoking streak of phosphorescent 

^ight, the match flared for a moment, and he saw a vast wing 

f* weeping towards him, a gleam of grey-brown fur, and then he 

Avas struck in the face and the match knocked out of his hand* 

^he blow was aimed at his temple, and a claw tore sideways down 

t^o his cheek. He reeled and fell, and he heard the extinguished 

lantern smash. Another blow followed as he fell. He was partly 

stunned, he felt his own warm blood stream out upon his face.. 



330 In the Avu Obsei-vatory. [No. 219. 

Instinctively he felt his eyes had been struck at, and, turning over 
on his face to protect them, tried to crawl under the protection of 
the telescope. 

He was struck again upon the back, and he heard his jacket rip, 
and then the thing hit the roof of the observatory. He edged as 
far as he could between the wooden seat and the eyepiece of the 
instrument, and turned his body round so that it was chiefly h s 
feet that were exposed. With these he could at least kick. He 
was still in a mystified state. The strange beast banged about in 
the darkness, and presently clung to the telescope, making it sway 
and the gear mttle. Once it flapped near liim, and he kicked out 
madly and felt a soft body with his feet. He was horribly scared 
now. It must be a big thing to sway the. telescope like that. He 
saw for a moment the outline of a head black against the starlight, 
with sharply-pointed upstanding ears and a crest between them. 
It seemed to him to be as big as a mastiff's. Then he began to 
bawl out as loudly as he could for help. 

At that the thing came down upon him again. As it did so his 
hand touched something beside him on the floor. He kicked out, 
and the next moment his ankle was gripped and held by a row of 
keen teeth. He yelled again, and tried to free his leg by kicking 
with the other. Then he realized he had the broken water-bottle 
at his hand, and, snatching it, he struggled into a sitting posture, 
and feeling in the darkness towards his foot, gripped a velvety ear, 
like the ear of a big cat. He .had seized the water-bottle by its 
neck and brought it down with a shivering crash upon the head of 
the strange beast. He repeated the blow, and then stabbed and 
jobbed with the jagged end of it, in the darkness, where he judged 
the face might be. 

The small teeth relaxed their hold, and at once Woodhouse 
pulled his leg free and kicked hard. He felt the sickening feel of 
fur and bone giving under his boot. There was a tearing bite at 
his arm, and he struck over it at the face, as he judged, and hit 
damp fur. 

There was a pause ; and then he heard the sound of claws and 
the dragging of a heavy body away from him over the observatory 
floor. Then there was silence, broken only by his own sobbing 
breathing, and a sound like licking. Everything was black except 
the parallelogram of the blue skylight with the luminous dust ot* 
stars, against which the end of the telescope now appeared in sil- 
houette. He waited, as it seemed, an interminable time. 

"Was the thing coming on again? He felt in his trouser-pocket 
for some matches, and found one remaining. He tried to strike 
this, but the floor was wet, and it spat and went out. He cursed. 
He could not see where the door was situated. In his struggle he 
had quite lost his bearings. The strange beast, disturbed by the 
splutter of the match, began to move again. "Time!" called 
Woodhouse, with a suddeu gleam of mirth ; but the thing was not 
C0D)ing at him again. He must have hurt it, he thought, with the 
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broken bottlp. He felt a dull pivin in liis anile. Probably he was 
bleeding there. He wondered if it noiild support him if lie tried 
to Rtand up. The night outside was very gtill. There waa no 
Bound of anyone moving. The sleepy fook had not heard those 
wings battering upon the dome, nor his shouts. It was no giiod 
wsBting strength in shouting. The monster flapped its wings and 
startled him into a defensive attitude. He hit hia elbow ngainst 
tbe seat, and it fell over with a crash. He cursed this, and then 
he curaed the darkness. 

Suddenly the oblong patch of starlight seemed to swny to nnd 
fro. Was he going to faint? It would never do to faint. He 
clenched hia fists and set his teeth to hold himself together. Where 
had the door got to ? It occurred to him he could get his bearings 
by the stars visible through the skylight. The patcli of stars he 
saw was in Sagittarius and south-eastward ; the door was north — 
or was it north by west ? He tried to think. H he could get the 
door open he might retreat. It might be the thing was wounded. 
The suspense was beastly. " Look here ! " he said, " i£ you don't 
come on, I shall come at you." 

Then the thing began clambering np the side of the ohcerviitory, 
and he saw its black outline gradually blot out the skylight. Was 
it in retreat ? He forgot about the door, and n-atched as the dome 
shifted and created. Somehow he did not feel very frightened or 
excited now. He felt a curious sinking sensation iuside him. 
The sharply-defined patch of light, with the black form modng 
across it, seemed to be growing smaller and smaller. That was 
eiiriouB. He began to feel very thirsty, and yet he did not feel 
inclined to get anything to drink. He seemed to be sliding down 
a long funnel. 

He felt u burning sensation in his throat, and then he perceived 
it was broad daylight, and that one of the Dyak servants was 
looking nt him with a curious expression. Then there was the 
top ot Thaddy's face upside down, iFnnny fellow, Thaddy, to go 
ahout like that 1 Then he grasjied the situation better, and 
perceived that his head was on Thaddy's knee, and Thaddy was giving 
him brandy. And then he saw the eyepiece of the telescope with 
a Jot of red smears on it. He began to remember. 

" You've made this observatory in a pretty mess," said Thaddy. 

The Dyak boy was beating up an egg in brandy. Woodhouse 
took this and sat up. He felt a sharp twinge of pain. His ankle 
was tied up, so were his arm and the side of his face. The smashed 
glass, red-stained, lay ahout the floor, the telescope seat was over- 
tm'ned, and by the opposite wall was a dark pool. The door was 
open, and he saw the grey summit of the mountain against a 
brilliant background of blue sky. 

" Pah ! " said Woodhouse, " Who's been killing calves here ? 
Take me out of it." 

Then he remembered the Thing, and the fight he had had 
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" What was it ? " he said to Thaddj— " the TRiiiig I fought 
with ? " 

** You know that best," said Thaddy. " But, anyhow, don't 
worry yourself now about it. Have some more to drink." 

Thaddy, however, was curious enough, and it was a hard struggle 
between duty and inclination to keep Woodhouse quiet until he 
was decently put away in bed, and had slept upon the copious dose 
of meat-extract Thaddy considered advisable. They then talked it 
over together. 

" It was," said "Woodhouse, " more like a big bat than anything 
else in the world. It had sharp short ears and soft fur, and its 
wings were leathery. Its teeth were little, but devilish sharp, and 
its jaw could not have been very strong or else it would have bitten 
through my ankle." 

" It has pretty nearly," said Thaddy. 

" It seemed to me to hit out with its claws pretty freely. That 
is about as much as I know about the beast. Our conversation 
was intimate, so to speak, and yet not confidential." 

'* The Dyak chaps talk about a Big Colugo, a Klang-utang — 
whatever that may be. It does not often attack man, but I suppose 
you made it nervous. They say there is a Big Colugo and a 
Little Colugo, and a something else that sounds like gobble. They 
all fly about at night. For my own part I know there are flying 
foxes and flying lemurs about here, but they are none of them 
very big beasts." 

" There are more things in heaven and earth," said Woodhouse — 
and Thaddy groaned at the quotation — " and more particularly in 
the forests of Borneo, than are dreamt of in our philosophies. On 
the whole, if the Borneo fauna is going to disgorge any more of its 
novelties upon me, I should prefer that it did so when I was not 
occupied in the observatory at night and alone." 

H. G. Wblis. 



Selenographical Notes, 

ApiAwrs AXD Playfaib. — These prominent ring-plains, though 
of moderate dimensions when compared with many of the giant 
enclosures in the neighbourhood, are well worthy of examination 
under almost every phase of oblique illumination, but especially so 
when the morning terminator lies about 5° east of the first, or 
when it intersects Aliacensis. The broad east wall of Apianus, 
risinfij more than 9000 feet above the smooth dark-grey floor, 
exhibits some fine terraces and several minor depressions not 
shown in the maps. The rampart on the west is broken by four 
large craters, the krgest of which stands on its crest and casts a 
fine spire of shadow across the interior under a low morning Sun. 
Two others north of this occupy a place where the wall sinks 
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dowa to at least one-lialf of its average Leight. Sciiinidt allows 
fodr 8m»ll craters od the flour, oiie of which, a little east of the 
ceutre, I glimpsed at 8", March 24, 1893, but liiive never succeeded 
in seeing any other features. Tbe border a|ipeara to be tolerably 
ct-'Htinuous escept on tbe north, where it ia interrupted by a 
nairow valley whiuh, curving slightly towards tbe west, runs up 
10 the southern flauk of I'layf'rtir. This valley is bounded on the 
west by a lofty mouataiu-range (marked « in Nelson's map), 
inclodea a peak apparently as lofty as any of those on the wall 
of Apianus, and is crowned at one point by a brilliant little 
crater. A little west of the valley which intersects the northern 
border of Apianus is a low ring about S or 9 miles in diameter 
abutting ou its outer slope, noteworthy from the fact that it is 
partially encin'led by a second low wall eonceotric with it. 

East of Apianns, and closely associated with it, is a prominent 
but somewhat smaller encloaure, which Schmidt has named 
" Krusenstern " ; and norlh of this, and flankeil on the west by 
Playfair, is a remarkably fine formation, at least three times as 
large as Apianus, to which no distinctive name has been given, 
though from its sine, the masaiveness of its rampart, aud its con- 
apieuons details, it unquestionably deserves one. At the phase 
referred to above, when the shadows of the peaks on the east wall 
of Playfair and thoee on the mountaio-arm extending from the 
latter formation to Apianus fall on its smooth slaty-blue interior, 
its iudividuality is as marked aa that of Aliacensis, Werner, and 
other great riog-moun tains in the vicinity. 

Playfair, which at sunrise appears to be little more than a large 
crater on the rim of this noteworthy circumvallation, is a smaller 
and more regular formation than Apianus ; its walls rise to almost 
the same altitude, and are clearly terraced internally on tbe west. 
The outer slope on this side falls with a very gentle gradient to 
the surrounding plain, and exhibits no delail. On the north there 
is a bright little crater, the only conapicuoua object of the kind on 
the border. Like Apianus, Playfan- has no central mountain. 
Of the four solitary craters shown by Sihmidt on the floor I have 
seen but one, viz. that on the north of the centre. 

Cabsisi.— Among many other interesting and important ohser- 
Tations which I have received from M. I*o Brenner, of the 
Manora Observatory, ia one relating to the discovery of three hills 
between the large craters Cassini A and B, and a probable cleft in 
the north-western wall terminating on the edge of the floor at 
another little hill. Observers haie long been aware of the 
existence of something, whether hill or crater was doubtful, about 
jnidway between A and B, but no one, so far as I know, has suc- 
ceeded in detecting the three little objects shown in M. Brenner's 
sketch. The other details are also unrecorded. 

Beoumont House, Slmkeapeara Eoad, T. QwYS ElOEB. 

Bedford, i8g+, Sept. 19. 
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To the Editors of ' Ths Ohgcn-alory: 
The Periodicity of the Solar Spots. 
Gestiembn, — 

In tha niimbpr oE the ' Ob^ervator/ ' for August iSgj' 
(vol. ivi. p. 294) jou inserted a letter from me on the " Periodicitj^ 
of the Solar Spots and ita cause." Eespectiug this ietler M. i'iain-l 
marion did me the lionoiir to say (' L'Astronomie/ vol. xii. p, 405^"" 
tiiat it "est parti culiu re ment digne de notre attention." He gii 
a translation of it, and then reauirks that my theory " est int 
nieusfi, maia eUe eveille plus d'une objection." OE the justice 
the latter part of this remark I am well aware, hut ohjectJoDS 1 
not necessarily insnpei'ablej and I am satisfied if my letter "appel 
de nouveau la discussion." My attention has heen recalled to tl 
anhject by an interesting article hy Mr. Maunder in the Avgai 
namberof 'Knowledge' — "On a prolonged Sun-spot Minimum "- 
in whict he points out the great prohahiUty that from the ye, . 
16^5 to 1705 "the ordinary progress of the solar cycle appear*' 
to have heen in abeyance, and we can hardly speak of it bnt as aa 
extraordinary and immensely prolonged minimum." Bnt perhaps, 
although occasionally spots and groups of spots were seen befor 
the periodicity did not commence until the beginning o£ tl 
' eighteenth century. Perhaps the meteoric stream, which in mj 
view was the cause of the subsequent periodicity, may havi 
introduced about that time into the solar system by the attractioi 
of Saturn, as the Leonid swarm probably was, according to 
suggestion of Le Verrier, by the attraction of Uranus in 
second century of our era. My theory is only put forth in tin 
I ■ yougb, aud it may take a considerable time to determine wheth 
1' its details can be made to correspond with observed facts; but 
still seems to be the most probable theory of the cause 
periodicity which has been one of the discoveries of the present 
century. Bnt if it he true, there was not much force in Johnson': 
remark that Scbwabe had detected what hod eluded even the 
suspicion of astronomers for 200 years. Of course, if it should 
iiliimately prove to be correct, as the meteoric stream will probably 
■ become by degrees moi^ generally diffused along its orbit, so as 
last to resemble the Perseid rather than the J^onid shower, tl 
varying frequency and number of the solar spots will also, as tit 
goes 00, become less marked until the periodicity ceases. 

Tours fnirhfully, 
Blnciheath, 1894, Sept. j. W. T, Llim. 

P.S. — It has been objected to the above theory that irregularities 
in the dates of maxima and minima of solar spots have occurred on 
several occasions (see Dr. Rudolf "Wolf's paper in Vol. xliii. of tho 
' Meaioirs ' of the E. A. SI.) even in the present century. But tha 
meteoric ring Ls not suggested as the producing cause of all the 
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and if an unuBual number of others occurred near an 
■epoch of rainimma, ttia would obaeure its date, whilst, on the 
iother hand, a large number of sporadic Bpots near an epoch of 
'inaximum would protract tlint niaiimum, and might appear to 
disturb ita proper date. — W, T. L. 

' The first observed Transii of Mercury, 

Grstlbmbh. — 

Next month Mercury will again pass over the Sun'a disk ; 
•sd Prof. Turner has taken the opportimity of pointing out the 
Ruperior position which our western cousins will occupy for its 
observation, the whole of the phenomenoa being visible (weather 
^rmitting) on the American continent, whereas here it can be 
leen only at ingress and for a short time afterwards, the Sun 
netting at Greenwich about 19 minutes after commencement. 

Berhaps a few words may be of interest with regard to tlie first 
nccasion on which a phenomenon uf this kind was seen. It is 
Well known that the transit of November 7, 1631, had been pre- 
Ucted by Kepler, who died very nearly a year before it took place. 
Jihe only person who is known to have observed it was Gassend, 
who did not see it directly, but on an image of the Sun projected 
Qpon a sheet of white paper in a dark chamber, in the way in 
Whioh Scheiner, and our persevering contemporary, Mr. Howlett, 
9l»erved the spots on the Sun. But it is probably not so gene- 
tally known that an attempt (frnstrated by clouds) was made to 
observe it by Martin Hortensius (whose real name was Van den 
Sove), Professor of Mathematics at Amsterdam, whilst Gassend 
iWa>s observing it at Paris. On hearing of the sncceas of his 
friend, his dehght, he tells us, was extreme. GHtssend sent him a 
»opy of his treatise, ' Mercuriua in sole visna Venus inviaa ' ; for 
jtransits of both planets took place that year, but that of Venua 
|Wu not visible in thia part of the world. Hortensius published in 
11633 a ' Dissertatio de Mereurio in sole viso et Venere invisa,' 
With a dedication to Gassend, in which he describes his feelings at 
ttie reception of the account given by the latter in his treatise. 
" quanto afiectu scriptum hoc accepi ! QuiLm percussa mihi 
iuena, et interiores isti animi lestus e sedibus auis moti I Qui^ 
irebrs in ore meo hEBc vox ; Fehcera Gabsenditm, qui quod votis 
lam crebris expetierant Astronomi, vidit, obtinuit, et quod amphus, 
b ]ucem dedit, non suppreasit! Felicem me, cui quod nubes 
Invidere, ab eo nancisci datum eat, cui oec acientia defuit, nee 
Wnatria in observando ! " Hortensius bad no other opportunity 
■hi looking for a transit of Mercury, as he died in 1639, at the 
.early age of 34, a few months before the transit of Venus which 
in Lancashire by Horrox and Crabtree. 

Yours faithfully, 
1S94, Sept, 1;. W. T. Lynh, 
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Bright Projections on Mars. 

Gbntlbmbn, — 

A good deal of discussion appears to have taken place 
recently in various journals on the question of bright projections 
on Mars, and the observations of M. Perrotin and the lick 
observers have been treated as announcing a new discoveiry. I do 
not think there is anything novel in these observations. 

Tour article in the current number of the ' Observatory ' is, 
however, in error in one point. Tou say " the first hint of such 
bright markings came from Prof. Schiaparelli, who, in 1888, in 
publishing some observations of white spots stated that the 
whiteness was always more pronounced when the spots were near 
the edge of the disk, but he did not observe the brightness beyond 
the terminator." 

If you will be kind enough to refer to the ' Monthly Notices ' 
for June 1873 (vol. xxxiii. p. 476), you will see that I have 
descril^ed and delineated a white spot on the terminator of Mars 
" glistening as bright as the polar ice," and that " I thought the 
spot brighter on the terminator than when near the centre of the 
disk.'' In one sketch I showed this bright spot " apparently 
raised above the disk by irradiation." This spot was observed on 
several occasions. 

I believe these are the earliest observations of this particular 
phenomenon. 

It should be noted that, in the corresponding phase of the 
planet in 1884, 1 could detect no bright spot in the same areo- 
graphical position. Tours faithfully, 

3 Tavistock Square, W.C, EdWAED B. KnOBBL. 

1S94, Sept. 22. 

Fireball on August 20. 

G-BNTLEMEN, — 

It is to be' hoped some of your readers noticed the fireball 

on Monday evening, August 20. It was witnessed here by myseH 

and two others. Time 8.35^. Apparent diameter half the size 

of the Moon. Bluish. Started midway between f AquilsB and 

a Ophiuchi, vanishing about 4° east of 70 Ophiuchi. Duration 

short, not above 2 seconds. Faithfully yours, 

Melplash Vicarage, Bridport, S. J. JOKKTSON. 

1894, Sept. 13. 

Visibility of Jupiter* s Satellites. 

Gentlemen, — 

The instances of the visibility of the satellites of Jupiter 
without instrumental assistance are so few that it seems worth 
while to note an error on this point in the recent edition of 
Webb's * Celestial Objects,' i. p. 175. It is stated "two are said 
to have been recently perceived by several persons at Devizes . • . • 
[H. C] Levander saw L, 1859." These are really one and th^ 
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same obaervation, not of I., but of m. and IV., aa afterwards 
verifled. The error is only partially corrected in vol. ii, p. z66. 
The original record occurs in a letter to the ■ Times,' dated 
April as, 1859. Tours faithfully, 

UniverBity College Sohool, F, "W. LbVABDEK. 

OowBP Street, W,0., 
1894, Sopt. 15. 
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OBSEBVATORIES. 

[Continued from p. jo6.] 

GoraiNGicr, W. Schur. — By raeaauring the distances between 
BBTeral stars lying nearly in a straight line. Dr. Schur has deter- 
mined the systematic errors of hia instriunent, and has applied 
them to completely reduce his last year's observations for the 
triangulatioa of Pnesepe. He has also continued the triangnlation 
of the star-clusters in Perseus, has measured Jupiter's diameter on 
two evenings, and has discussed the motion and parallax of the 
double star 70 Ophiuchi, Dr. Ambronn has continued his trian- 
gnlation of stars near the Pole. He has discussed bis measures 
of the diameter of Venus in the Ast. Nach,, No. 134, and has 
continued his observations of wide doubles for comparison with 
OS. He has also observed Moeating A and some star-spectra. 
Besides these, observations of y Driiconis, Polaris, Moesting A, 
planets, and comparison stars of coraefs have been made by him 
and his assistant, Dr. Grossman, with the meridian- circle. Pro- 
fessors Albrecht and Borrass, from Potadom, have been determining 
the longitudes with Bonn and TJbagsberg. Dr. Scbur has also 
undertaken a new reduction of Olbers' Comet observations. 

Hambubo. ff. Eiimker. — Observations were made on 188 nights 
with the meridian-circle and on 74 nights with the equatorial. 
The meridian- circle observations consisted of time-determinations. 
Moon cuhninators, comparison-stars, and some of the brighter 
minor planets. The equatorial was out of use from Aug. 11 to 
Oct. 9, owing to repairs of the dome. 90 observations of minor 
planets were made. Comet Holmes 1893 III. was observed on 
9 nights. Brooks 1893 I, on 11 nights, Kordame-Queniaset 1893X1. 
on 9 nights. Brooks 1893 IV, on 10 nights. The time-signals, 
testing and repairs of chronometers for the German Navy were 
carried on as usual. On April t, 1893, Mid-European Time was 
adopted instead of Hamburg Time. 

HbbSny. E, v. Gothxrd. — An objective prism baa been mounted 
for photo-spectroscopic work, with which experimental work has 
been done. Photographs of the following nehulaa have been ob- 
tained with the lo^-in. reflector. Gen. Cat. 1127 (2^ hra.), 
"' :-63 (3 hrs.), 2373-7 (3 hrs.), 2024 (2 brs.), 4600 (3 hrs.). 
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Oct. 1894.] Observatories. 

Leipkig. ff. Brans, — Dr. Peter continued hia ; 
parallax with tbe beliomoter. Dr. Ilayn has observed 200 double 
stars and about 400 otber stars in tbe Zone io°-i5° N. decl., aud 
haa begun similar work for tbe Zone 5°-io''. Dr. Hartmann bas 
been measuring tbe position of tbe sbadow in photographs of the 
lunar eclipse of 1889 Jan. 16. Determination of latitude with a 
universal instrument by Drs. Schumann, Hayn, and Hartmann. 
Time-service. Meteorology, 

Lund. A. MoUer. — 4759 i^one stars were observed. 

Milan, G, Si^iiaparelli. — Measures of 567 double stars have 
been made with tbe i8-in. refractor. Prof. Celoria haa made 
103 measures with the 8-iiich, In connection with the Greodetic 
survey of Italy the difference of longitude of Parma and Milan 
was found to be 4" 3z''902+''or3, Magnetic and meteorological 
observations. Time-service, 

[To be cDntinued.] 

Royal OBSiiavATOET, Cape op Orooa IIopb, — Dr. Gill has sup- 
plemented hia Report for the ten years 1879-89, noticed in our 
number of August last, by two reports, one for tbe years 1889-92, 
the other for tbe year 1893, thus bringing this publication, which 
will in future be annual, up to date. It is a little disquieting to 
learn from these that from tbe end of 1891, owing to the inade- 
quacy of the computing staff, — which is not able to cope with tbe 
amount of work required to bring up arrears of reduction and at 
the same time to reduce current Meridian and Heliometer observa- 
tions, — "Meridian obsen-ing not absolutely required for immediate 
aae was g^ven up and every effort made to overtake the arrears of 
computation and publication." The average annual number of 
observations with the transit^circle during the years 1889-91 were ; 
Transits 5972, Zenith-distances 5155; and the similar aveiage 
numbers for the period 1892-3, 1019 and 452. 

The zenith telescope was used in the years 1889-90 for observa- 
tions of srars by Talcott's method, for the purpose of comparing 
northern and southern systems of declination, and in 1892 and 
JS93 for determining the constant of aberration and detecting 
change of latitude. The whole number of observations made with 
this instrument in the four years was 4222. Extensive alte'^ions 
were made in this instrument in the year 1891, which have con- 
siderably improved its performance. The first Eeport refers to the 
work done with the heliometer in connection with Dr. Gill's in- 
vestigation of the value of the Solar Parallax, tbe reaiUt of which 
he gave in his communication to the 'Monthly Notices' of April 
last. The observations for this work were completed in i8go; 
since then the instrument has been used for observations of various 
kinds, principally for determinations of stellar parallai. No ob- 
servations were made in 1893. Tbe Astrographic Equatoreal was 
received on 1890, June 11, and after several alterations and some 
experimantal work, the regular work on the chart was begun on 
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1892, July 26; since that date 1474 successful plates have been 
taken with the instrument. 

During the five years 122 occultations of stars by the Moon have 
been observed, and various comets have been observed on 77 nights 
in all. 

Mr. Q-. W. H. Maclear retired after 41 years' service on 1893, 
June 30.' The vacancy thereby caused in the rank of Second Glass 
Assistants has been filled by the promotion of Mr. W. H. Cox, 
formerly Junior Assistant : we understand that this last-mentioned 
post will be filled up shortly. 



NOTES. 

Comet Notes. — M. Schulhof has determined new elements of 
TempeFs second periodic comet, with the aid of this year's obser- 
vations, as follows : — 

Epoch 1894 June 4*0 Paris M.T. 

M 7° 53' 9"-5 

306 15 o '3 



TT 



9> 121 10 5-5 



% 



• • • • 



«• 1894*0. 



fo 



12 44 21 '9 

</> 33 26 27 -4 

679"'937i 
log a 0-478358 

He gives the following ephemeris for Paris midnight : — 
Oct. 4, E.A. 4*^ 2™ i\ S. Decl. 0° 6' ; Oct. 8, E.A. 3** 59™ 46', 
S. Decl. 0° 31'; Oct. 12, E.A. f S^" 59*, S. Decl. 0° 55'. 

Dr. Hind has published the following improved elements of 
Denning's Comet : — 

T=i894 Feb. 9-62424 GF.M.l. 

^ 130° 44' 55"*2 ] 

ft 84 4 40 -9 V 1894-0. 

t 5 33 19 '2] 

^ 44 50 40 7 

M 46o"-9345 

log a. . . . 0-5909116 

Period . . 7-698 years 

In Ast. Nach. 3249 there is an article by Herr Thraen on 
Comet 1886 II., for which a hyperbolic orbit was found. He 
concludes that this can be explained by planetary perturbations, 
and that on 1882 Oct. 5 the comet was moving in a parabola and 
earlier still in an ellipse. 

Dr. Backlund has published two further memoirs on Encke's 
Comet, which contain an analysis of the perturbations produced 
by Venus, the Earth, Mars, Jupiter, and Saturn from 1819 to 
1848, and by Mercury from 18 19 to 1891. This comet will pass 
perihelion about Feb. 6 next, and will probably be visible in two 
or three months. A. 0. D. C. 
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The Atmosphbeb of Mabs *. — Prof. W. "W. Campbell, of the * 
Lick Observatory, has re-opened the question of the existence of 
an atmosphere on Mars, and of its constituents if it exists. Let 
us first consider the conditions and the data necessary for the 
solution of this problem before proceeding to Prof. Campbell's 
observations. The light that reaches our eye from Mars, emanating 
from the Sun, passes first through the solar envelope, then through 
Mars' atmosphere, if there be such, and after reflection from the 
surface of the planet, returns through the same and finally 
traverses the Earth's own atmosphere to reach our eye or tele- 
scope. Hence, when the spectroscope is applied to analyse this 
light, if Mars has an atmosphere like our own, it should show the 
spectrum characteristic of the Sun, affected by the absorption of 
Mars' atmosphere, which would weaken the continuous spectrum and 
add many dark lines, and lastly our atmosphere would affect the 
spectrum in the same manner. It would seem at first sight that, as 
the last two effects are the same, the problem is impossible of 
solution. The difficulty is to some extent superseded by intro- 
ducing our Moon as a factor. 

Assuming that the Moon has no atmosphere, if the spectrum of 
its light be examined it would show the solar spectrum with the 
lines due to our atmosphere added ; hence if when the spectrum of 
the light from Mars be compared with the lunar spectrum, and 
additional lines be seen, or if there be any difference in appearance 
of the lines, there is a fair inference that these differences are due 
to Mars. Eor example, if Mars has an aqueous atmosphere like 
our own, we should expect to find the dark lines due to the presence 
of water in our atmosphere better defined in the Martian than in 
the lunar spectrum. 

The problem of the Martian atmosphere has been attacked 
before by eminent spectroscopists, Huggins, Vogel, Janssen, Secchi, 
who have all satisfied themselves of the existence of aqueous vapour, 
and now Prof. Campbell, feeling that improvements in spectro- 
scopic apparatus, a telescope of great focal length, the altitude of 
tbe Lick Observatory, which at once eliminates the effect of 4200 
feet of terrestrial atmosphere, and its latitude, which enables Mars 
to be observed at some altitude, are circumstances which would 
Conspire to give him a result worthy of confidence, has again 
attempted its solution. 

The parts of the spectrum chosen for observation were the 
groups of lines about the regions Ha and D, which indicate the 
presence of watery vapour in the atmosphere. Other similar Lines 
>?vere rejected because their proximity to metallic lines rendered 
them difficult of observation ; but those selected were observed in 
the spectra of both Mars and the Moon on ten nights between 
June 29 and August to of the present year. The utmost care 
was taken that both bodies should be observed under similar con- 
ditions, and especially that both bodies should be at the same alti- 
tude, and the observations were made under varying conditions of 

* * Publioationa of the Astronomical Society of the Pacific/ Vol. vi. No. 37. 
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humidity'of the atmosphere. Prof. Campbell found that the spectrmn 
of Mars was always the same as that of the Moon in every respect. 
As would be expected, the atmospheric and vapour lines were seen to 
decrease in intensity as the altitude of the objects increased, and 
the vapour lines varied in intensity with the amount of vapour in 
our atmosphere. Further, the spectrum of light from the limb of 
Mars was compared with that of light emanating from the centre 
of the disk ; as the light, in the first case, would pass through 
a greater thickness of the Martian envelope, a corresponding dif- 
ference in the spectra might be expected. This was not found to 
be the case. 

It must be noticed that these observations do not prove the 
absolute non-existence of a Martian atmosphere. The next question 
which presents itself is, How dense or what extent of atmosphere 
would be required to produce an appreciable effect on the telluric 
spectrum ? In Hhe course of this work it was noticed that the 
aqueous lines were appreciably more intense when the bodies were 
at an altitude of 30° than when they were at 55°. The lengths of 
the paths traversed in our atmosphere corresponding to these 
altitudes are in the ratio 2 : t'2 2. Prof. Campbell thinks that an 
increase of 25 per cent, in the length of atmosphere traversed 
would cause a quite perceptible difference in the intensity of the 
lines ; and if so, a Martian atmosphere one fourth as extensive as 
our own ought to have been detected by this method. 

The Mass of Jupiteb. — Prof. Simon Newcomb, we learn from 
Ast. Nach. No. 3249, has brought to a close his investigations 
of the orbit of Polyhymnia which he has carried on at intervals, as 
opportunity offered, during the last ten years. The main purpose 
of the work was to determine the mass of Jupiter by the investi- 
gation of the perturbations of the small planet ; and so far as this 
purpose is concerned the work is complete, but Prof. N"ewcomb 
suggests that in the interests of future astronomy it would be 
well to observe Polyhymnia with other small planels continuously 
by Dr. Gill's heliometer method and to continue the work on the 
perturbations which he has begun. 

If the mass of Jupiter be - of the Sun's mass, the values of /i 
found by Prof. Newcomb's and by other methods are as follows : — 

Wt. 

All observations on the satellites /it =1047*82 i 

Action on Faye's comet (MoUer) 104779 ^ 

Action on Themis (Krueger) 1047-54 5 

Action on Saturn (Hill) io47'38 7 

Action on Polyhymnia (Newcomb) 1047*34 20 

Action on Winnecke's comet (Haerdtl). . . . 1047*17 10 

Weighted mean io47*35 
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Eecent large Sun-spots and Magnetic Distuebances. — A 
large group of spots was visible on the Sun in August, accompanied, as 
is not unusual, by terrestrial magnetic disturbances of some violence. 
The group, which regained of a comparatively compact shape 
through its period of visibility, August 1 1 to August 22, was not of 
extreme size, its area covering about 2000 millionths of the Sun's 
surface. The magnetic storm was of short duration, beginning 
about 3 A.M. on August 20 (three days after the spot had passed 
the central meridian) and ending about 3 p.m. on the same day, 
but of great activity, the maximum periods occurring between 5*^ 
and 6** 30*" a.m. and from 8.^ 30"" to 10^ a.m. 

Another magnetic storm of feebler dimensions occurred on 
Sept. i4'-i5. The sudden kick of the recording-needles which 
always heralds this phenomenon occurred about i o'clock in the 
early morning of Sept. 14, and activity prevailed in both elements 
until the evening, when it was especially pronounced between 
II P.M. and I hour after midnight: the storm subsided at 5 o'clock 
on the morning of the 15th. Cloudy weather on these days pre- 
sented observation of the Sun, but, from the record of previous 
^ays, it appears that there was a spot of moderate dimensions, 
perhaps 1000 millionths, on the hemisphere of the Suu turned 
towards us. 

The Summer of 1894. — As contrasted with the long and 
brilliant summer of 1893, the cold wet summer of the present 
year stands out very unfavourably. In 1893 there were 29 days 
on which the temperature rose above 80°, whilst in 1894 there 
were only 7 such days. The hottest day in 1894 was the 6th of 
July, when a maximum temperature of 86° was recorded, the mean 
temperature for the day (70^7) being in excess of the correspond- 
ing average by 8°*5. On the hottest day in 1893 — the i8th of 
August — the temperature reached 95°, and the daily mean (7 9°* 6) 
H^as no less than 18° above the corresponding average temperature. 
On three consecutive days in May of the present year (May 20 to 
22) the remarkably low mean temperature of 43°'o was obtained, 
being 1 1°'6 below the 50 years' average, and a similar instance of 
three consecutive days of low temperature occurring so late in the 
year is only to be found in 1867 (May 22 to 24), when the mean 
Was as low as 4i"'3, 

The mean temperature for the six months April to September 
1:894 was o^-8 below the average for the 50 years 1841-1890, 
\vhilst in 1893 it was 2°' 6 in excess of the average. The number 
of hours of bright sunshine recorded from the vernal to the 
Autumnal equinox, embracing the period during which the Sun was 
^orth of the equator, amounted to 11 57 in 1893, and in the corre- 
sponding period in 1894 to 762. In 1893 there were only 10 
Sunless days during this period, but in the present year there 
\vere 25. As relating to this subject it may be interesting to note 
that the mean percentage of cloudiness from April to September 
in 1893 was 51, whilst in 1894 it amounted to 67. The average 
"VOL. X n. 2 
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amount of cloud for these montlia, as derivecl from observations 
made during s period of 70 yearn, is 64 per cent. During the bis 
montlia rain fell on 63 days in 1893 to the amount of 7-34 inches, 
being 5-42 inches fie^ow the average amount. In 1894 it fell on 
96 days to the amount of 12'54 inches, which is very nearly the 
same as the average amount. This, as do all ihe above figures, 
refers to the locality of Greenwich. W. C. N. 



ilea . 1 
ale^H 



a Meteob. — Accounts are to hand from Waif 
the Midlands, and the South of England of a magniKccnt 
seen on the evening of Sunday, August 26, which was remarkable 
for the length of duration of its stnjak. Most of the observers 
agree that it was first Been about 10* 20" p.m., and their reports 
have enabled its position at first appearant'e to bo located at a. 
point about 90 miles above the Kivor Mersey, 20 miles west of 
Ormskirk, whence it travelled, to a point about 30 miles above 
Knthin in Denbigh. Spectators differ as to the length of time 
that the appearance lasted ; moat of them state that it la:Sted 
aeveral minutes ; but Mr. Corder, of Bridgwater, says that the 
streak left by the meteor did not disappear for half an hour. A de- 
scription is given by Admiral Omraanney, who, writing to ' Nature,' 
states that being in Llanberria he saw an object, which is evidently 
the same meteor, in the constellation Cassiopeia, about lo"" 30" p.m. 
on Aug. z5, which had a disk three times the diameter of that of 
Jupiter, and as it moved throiigh the sky left a streak, comparable 
in shape to a fiat fish, which lasted for five minutes. 

A TELBGEAM from Kiel of Sept. 15 announces the discovery, Iml 
Prof. Hartwig, of Bamberg, thnt the star B.D.+ 15°, 3311 isa van," 
able of the Algol type. He gives the period as two daj's leH 
260 seconds. 

Minima occurred on Sept. i6''-37, i8'''37, ao" 36, n's^, GreeR- 
wich Mean Time. 

The Astronomical Society of the Pacific have awarded Cometl 
Medals to Mr. Walter Grale, for his discovery of a comet on 1894,! 
April 2, and to Prof. J, M. Schaerherle, for his discovery of anT 
unexpected comet on the negatives of the eclipse of 1893 April i6j 

Mh, David E. Paokee announces the discovery of a nebula XikM 
a.A. iS" 13"' 9% South Decl. 18° 8'. 



'New Lakgb Telbscopb fob the Cape Obseevatoey. — W«9 
understand that Mr. Frank M°Clean has intimated to Dr. Gill hia^ 
desire to present to the Boyal Observatory at the Cape of Good 
Hope an equatoreally mounted telescope equipped for photographic 
and spectroscopic work. The photographic refractor will be of 
24 inches aperture, and be provided with an object-glass prism 
having a refracting angle of 7^ degrees and the same aperture aftJ 
the object-glass. Coupled with the pbott^aphic telescope theraa 
ia tobe a, visual telescope oE iS incVea a^ertate. The mounting in 
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to be Buffioientlv elevated to allow a slit-spectroscope, for the 
determination of stellar motioa in the line of sight, to be attached 
to the photographic telpscope. Such a speotroBCope will be sub- 
sequently provided, and also on observatory of light coaatructioit. 

Subject to thti approval of the Lords Comuisaioners of the 
Admiralty, Dr. Gill baa cordially and gratefully accepted this 
splendid offer. 

Our readers are already aware of Mr, M^Ctean'a important 
original work iu astronomivai physics, and will abo remember his 
endowment of astronomical acholarsbipa at Cambridge. They will 
recf^nize in the present gift the same generoua apirit, the same 
devotion to the best intereats of science, and the evident care mtii 
which be has considered the requirements of astronomy in this 
most noble proposal. 

The Bouthem beavena present a fieid c 
in the dep.irtment of astro-physics, and ii 
Cape a rich harvest of results may be confidently anticipated. 

The new telescope has been for some time in progress in Sir 
Howard Grubb'a workahops. The glass for the large prism was 
delivered in January last, and the glass for the tenses then awaited 
instructions for moublinK. The definite order for the instrument 
was given to Sir H. Grubb on the 4th May last, 

Theke will be a, Transit of Mercury on November 10, the dav 
following the first meeting of the Royal Astronomical Soi^iety. 
The proximity of the two events reminds one of the partial eclipse 
of i8gi June 6, which fell on the Greenwich Visitation Day, and 
was regarded as cleverly arranged for the occasion by some of 
those who came to see the sights at the Koyal Observatory. The 
phenomenon of November lohaa been kind in rather a different way, 
for it has just managed to avoid a day on which many who mighc 
like to see it must necessarily be in London, where the chances 
are not good. The ingress alone will be visible in the British 
Isles, shortly before sunset ; and the further west you go, the 
earlier will ingress occur. Ah we can no longer look forward to 
a Transit of Venus, a Transit of Mercury is perhaps of sufficient 
interest to repay a journey to the west of England or Ireland. 
An enthusiastic amateur has indeed suggested a visit to the 
States, where the whole transit can be seen, and has secured the 
co-operation of the "American line" of steamers (Southampton to 
New York) so far as to obtain from them a promise of special 
rates. At his request I du3y communicated this fact to the daily 
press, though I am somewhat sceptical as to any particular result 
accruing. 

At the .Tune meeting of the Eoyal Astronomical Society it was 
announced that Prof, Barnard, of the Lick Observatory, had sent 
a series of positives of bis astronomical photographs as a present. 
These arrived in due course ; and a very beautiful series they are, 
well worth a visit to Burlington House specially to see. There 
we altc^ethttr more than 60 glana positivee <^\q m. ^v^ % S^^ ci^ 
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8^ Id. by 6| in.), chiefly of comets, bufc including one or two of 
stars, eclipses, &c. The most remarkable are perhaps those of 
Brooks's Comet, where the tail is in process of being shattered — 
as though by some cyclone of space. But all are worth careful 
study ; and it is to be hoped that several, if not all, may be pub- 
hshed by the Society in some form or other. The whole of the 
manual labour of taking the originals and copying them has been 
undertaken by Prof. Barnard personally. At the Lick Observatory 
manual assistance is no more plentiful than some other luxuries 
which we have come to regard almost as necessaries. 

Another interesting present lately received by the Society is a 
series of experimental negatives taken by Warren de la E»ue in 
the very early days of astronomical photography (1857-58). 
These, with a number of enlargements of the Moon, have been 
presented by Mr. Ernest de la Eue, and it is very satisfactory to 
have them for reference. The impressions of Jupiter, about 
0*05 inch in diameter, taken with 5* to 12* exposure, show the 
belts clearly ; and there are three of Saturn, with 60* exposure, 
showing the ring. All these were taken in the winter 1857-58. 
A curious fact is that some plates labelled " Castor,'' and taken 
about the same time, show nothing at all. The star-images seem 
to have disappeared, for in his account of the experiments in the 
' Monthly Notices ' I see that Mr. De la Eue describes them at 
the time as being '* intense." This fact has an important bearing 
on the necessity of measuring plates soon after they are taken; 
for if images are liable gradually to disappear from photographic 
plates (and this is of course not the only evidence of such 
tendency), then the results obtained from a plate will slowly 
change with the time, in a manner yet to be determined. 

The other day I was induced to buy an evening paper by the 
glaring announcement, "Bank or JEnglani) — Extraordinary 
Charges " : only to find that the ** charges " were those on the 
half-yearly account due to the "extraordinary"' circumstances of 
the Baring liquidation. I did, however, get for my penny the 
following paragraph, which may be new to others as it was 
to me : — 

" Apropos of the imminent disgrace and degradalion of Li Hung Chang, we 
may revive an old epigram written upon the fate of two Chinese Astronomers 
who were put to deuth by the Emperor for getting drunk on the night when an 
eclipse was due — 

' Here rest the bones of Ho and Hi, 
Whose fate was sad, yet risible, 
Being hang'd because they did not spy 
Th' eclipse that was invisible. 

' Heigh bo ! 'tis faid a love of drink 

Occasion'd all their trouble ; 
But this is hardly true, 1 think, 
Fop drunken folks see double.' 

**Li Hung Chang will at least have the satisfaction of knowing that be has 
failed worthily." 

H. H. T. 
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Notes on Mars in 1894. 

The Ganah. — From reeejit dceounts it appears thnt the canaia 
liftve already beea recognized bj quite a. number of observerB. As 
««r]y as June last, several of tliem ivere seen by Mr. Perciral 
Xowell in Ariaona, one, the Cerberus, being probably double. 
31. Astoniadi, at Juvisy, had Identified as many a;S 39 canals up 
to the end of September, the Janiuna, moreover, baring been seen 
ilouble by this obeerrer. A number bave also been seen by the 
Abbe Moreus at Juvisy, and by MM. Jarson and Qaenisaet at 
PsHb. Herr Leo Brenner at Lusa in piccolo, Istria, has seen the 
eanale very sharply defined, about 30 having been identified with 
those on the map of Professor Sebiaparelli. In England Mr. Cam- 
mel], of Wokingham, baa observed a good many canals, and baa also 
seen oue, the Jarauna, clearly double. Mr. H. MaeEwen, of 
Glasgow, has also seen some with a s-io. refractor. 

At Brighton observation has been much hindered by the cloudy 

weather. Nevertbeless, by taking advantage of every favourable 

opportunity, 5 1 canals have been observed np to the present time. 

These include most of those shown in Profeasmr Schiaparelli's 

lateet map that could be properly observed at present, and in 

addition three others not marked in tbe map. Generally speaking 

there is no difficulty in certainly identifying tbe canals, wilh tbe 

exception of a few which are situated far north, and consequently 

are too dose to the limb to be diatiuetly observed. Tbe general 

*M»;aracy of the map is very striking, and I have often been strongly 

impresaed by the Tery thorough manner in which Professor Schia- 

{tarelh's work has been done. It is most rare to come across the 

trace of a canal not marked in his map, and the positions of objects 

*re usually very reliable. 

Alison.— In the ' Observatory,' No. zig, p, 320, it was stated 
Uiat this canal was probably double. Obaervationa, however, made 
on Oct. 7, a remarkably fine night, showed it to be only siogle. 
farallel to it, and about midway between the canal and the coast 
"hordering on the Kaiser Sea, a much feebler, unrecorded caoal was 
VOL, ivii. a n 
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ftjispected. It was probably the existence of this object tha* 
produced the impression of the Phison being double. It may be 
mentioned that the latter, observed with a power of 320 on a 
nearly perfect night, appeared as a narrow, very definite, and 
very dark streak. A line ruled with pen and ink would- represent 
its appearance and would not be much too dark. The Schmidt 
Bay of Mr. G-reen's map is a beautiful little miniature of Dawes's 
Forked Bay, the Phison falling into one inlet and the Euphrates 
into the other. 

Agathodcemon aiid Araoces, — As already mentioned in the note on 
p. 320 of the October No. of the ' Observatory,' these canals are 
intensely double. They have been seen double well on three 
or four nights in September. Agathodaemon was composed of 
two very dark lines somewhat widely separated, the intervening 
space being rather dull. Araxes also was very obscure, but 
narrower than the Agathodaemon ; and as the space between the 
two component lines of the canal was nearly as dark as the lines 
themselves, the duplicity was not very obvious at first sight or on 
a poor nighfc. 

Chrysorrhoas. — Seen double with certainty on two or three 
nights in September. The canal, however, is inconspicuous 
compared with Agathodaemon and Araxes. It is worthy of note 
that these three canals constitute with the Nilokeras, too near the 
limb to be well observed, a direct line of communication between 
one of the largest and darkest seas in the. southern hemisphere 
of Mars (Mare Sirenum) and the most considerable dark marking 
in the northern hemisphere (Lacus Niliacus and Mare Acidalium). 

Amenthes, — In September this canal was narrow, inconspicuous, 
and apparently single. Observing it on Oct. 12 I was surprised 
at the change that had taken place. It now appeared as a very 
broad, very obscure, double canal. It has been seen on several 
nights since, and although definition has always been poor, the 
object is so broad and dusky as to immediately attract attention, 
and even when the seeing is bad it is obviously double. The 
change quite alters the appearance of this part of the planet. 

Ganges, — This is another of the broad, conspicuous, double 
canals. The duplicity is so obvious as to be apparent on almost 
any night, however bad. 

The small darTc Spots or Lakes, — Several more of these curious 
little dark spots have been seen. Lacus Phoenicis on a good night 
appears as a small, nearly round, almost black spot, resembhng 
the shadow of a satellite of Jupiter when in transit. On one 
night a feebler companion spot was seen just preceding it. Lacus 
Tithonius is a similar definite and nearly black spot, witt a feebler 
companion following it. In a fine drawing of Mars, dated Sept. 5, 
Mr. Cammell shows Lacus Moeris as a minute dark spot, with 
Nepenthes as a narrow definite Hne, and so I have seen them on 
several nights lately. Also Lacus Tritonis as a similar spot. At 
the junction of the canals Amenthes (following component), Thotb, 
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and Astapus there is also a little dark spofc. The datk spot at the 
north end of the Ganges, known as Lacus LunaB, has been rather 
perplexing. On several nights there was an evident appearance 
of duplicity about it, though it was impossible to say with certainty 
in which direction it was double. At length, however; the mystery 
was cleared up, the lake having been seen distinctly double on 
September 29 at right angles to the direction of the Hydraotes. 
The streak or bridge dividing the lake into two was bright yellow. 

Cloud and Mist. — A great development of cloud or mist seems 
to have taken place lately, affecting the greater part of the 
extensive region lying to the north of the Mare Cimmerium. 
When this region was under observation in September its appear- 
ance seemed to be normal, the canals being readily observable, 
whilst three, Cyclops, Cerberus, and Eunostos, were conspicuous 
and double. The two former in particular were prominent objects, 
even on a bad night. On Oct. 14, when engaged in examining the 
region about Syrtis Minor, I was surprised at not seeing anything 
of either Cyclops or Cerberus, tliough not much attention was 
paid to this circumstance at the time, as they were then considerably 
past transit. But on the following night nothing at all could be 
seen of either Cyclops, Cerberus, or any of the other canals in this 
neighbourhood, even when they should have been ip midtransit. 
The whole region had a monotonous yellowish-white appearance, 
with here and there perhaps a trace of a faint inde&nite dark 
marking, not, however, resembling or indeed identifiable with any 
of the canals. This state of things continued on Oct. 16 and 17. 
Finally on the 19th the southernmost part of the Cv clops could 
be seen, but it was feeble and indistinct, and could not be traced 
far north. 

It is probable that this peculiar state of things was due to cloud, 
fog, or mist overlying this very extensive region. The Mare 
Cimmerium itself was largely affected. On Oct, 19, for instance, 
this sea was dark and conspicuous from the following extremity as 
far as the mouth of the Cyclops. But here it seemed to stop 
abruptly, a large yellowish-white mass apparently covering the 
greater part of the large area lying between this point and the 
Mare Sirenum, and leaving only a narrow, inconspicuous con- 
necting channel on the south. This and some other instances 
which I have^ noticed lately lead me to think that cloud and mist 
formations are much more extensive and common on Mars than 
is generally considered to be the case. 

West Brighton, 1894, Oct 20. A. STANLEY WiLLIAMS. 



The Comet on the Eclipse Photographs of 1893. 

Iir * Astronomy and Astro-Physics ' for October 1893 Professor 
Schaeberle drew attention to a comet-like structure near the Sun, 

2d2 
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^^^1 whit^ vaft ehowD in the Chile photogmphs of the total cclip 
^^^1 1S93, Api'il 16. In the number of the i^u me journal for Apri^ 
^^H Dtlr. Sdineberle piibliijlu'd il fuftht^r note, stvumpiuiied w: 
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^^^V quadrant^ 
^^V my iie&r 


wliivh the comptary object was shown in thesouth'^ 
apparently atiathed to a slender, nearly radial caJ 
he BoutU point of the Sun's limb. Professor Sdut^f 
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deferred ejprBSsing an opinion ax to the true nature of this ohjftet, 
as he had not then seen copies of the phu'ograpliB taken at other 
etations. 

Subsequently I receive:! a letter from Professor Holden, dated 
1894, May 9, trom which 1 eitrnct the follow-ing : — 

" In ' Astronomy anil Astro-Physics,' 1894, April, Professor 
Schaeberle has drawn the Couiet shown on (all) his eciroua negatiies. 
The same Comet is shown (though not so well) on the poitives of 
the British Expeditions which you hnve kimlly sent ua. The 
distsncH of the Comet from the Moon's limb in fractions of the 
Moon's diameter is ou Lick photographs o-88, on Brazil + 1-15, on 
Afrii-an +i-5o." 

Professor Holden in the same letter requested me to repeat the 
measures iipou the original negatives taken at the Brazil and 
Afriean stations. 




I had previously examitiecJ the beanliful scriea of positives from 
the photographs tak?n by Professor Suhaeherle in Chile, which had 
^een sent to the H.A.S. from the Lick Observatory. In one of 
theselSo. 6, 32 seconds' exposure), taken with the photo heliograph, 
the object was quite distinct, and fairly resembled the sketch in 
• AslroDomy and Astro-Physics,' though partly cut off by the edge 
of the plate, as mentioned by Professor Schaeberle. But none of 
■ the Other positives from the Chile phott^aphs, wbii-h were all 
taken with shorter CKposures, ahoweil any trace of the comet, and 
as it was so near the edge of the plate, wiiKh was not iu that part 
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free from photographic defects, I felt by no means certain of its 
reality. 

Upon receiving Professor Holden's letter I examined the original 
negatives of the British Expeditions,, both by myself and with 
others, but we entirely failed to identify the object shown on the 
single Chile photograph. Only in some of the Brazil negatives we 
noticed a forking of one of the coronal rays, but this did not seem 
sufficient to confirm Professor Schaeberle's discovery. It should be 
mentioned that, as the object on the Chile photograph was some- 
what dense, I looked for a dark patch on the English negatives, 
and this may perhaps account for my failure to perceive it. 

Und^r date of July 26 Professor Holden kindly wrote to me 
again, enclosing a copy of one of the Chile negatives, and also one 
made from the positive of the Brazil photograph no. 3. Marks on 
the plates made the exact position of the object in question quite 
clear, and I had no difficulty in perceiving it upon both the plates. 
I was prevented, however, at the time from making the detailed 
comparison with the English negatives, of which I now, by Prof. 
Turner's permission, give the results. It is evident that upon the 
English photographs the denser portion of the com eta ry object is 
more or less lost in the coronal rays, and I should rather have 
looked for the vacuity immediately outside this denser portion. 
This vacuity appears to be what I at first took for the space 
between the forks of a coronal ray. 

The diagrams give approximately the position of the object, of 
course much intensified, upon the photographs, and the following 
are my measures of its distance from the Moon's limb, taking the 
Moon's diameter as ^Tf • — 

Chile 29', Brazil ^6\ Africa ±47'. 

The point from which the measures are taken in each case is that 
marked * upon the Brazil diagram. The orientation of the 
diagrams is very rough, especially that of the Chile photograph, as 
the prominences are scarcely visible upon the plate which shows 
the comet. It will be seen that my measures agree very fairly with 
those of Prof. Holden. 

The measure for the Chile photograph is pretty exact ; that for 
the Brazil nearly as good, but I am not so satisfied with the 
measure for the African plate. The latter was practically made 
from plate No. i only, as the object is scarcely measurable on one 
other, and all but invisible on the remaining negatives of this 
series. I think the measure upon this plate is a fairly good one, 
but there was some haze at the African station ; the details are 
somewhat faint and diffjised, and the presence of some photo- 
graphic defects render it very difficult to be sure of the reaJity of 
so faint an object. It can be seen and measui'ed on four" of the 
Brazil negatives, and is just perceptible on one or two others. 

I am much less certain about the direction of the axis of the 
comet than of its distance from the Moon's limb. On the Chile 
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plates the axis is not directed exactly towards the Sun's centre ; 
perhaps on the other negatives the axis may be slightly more radial 
in direction, but it is impossible to speak positively, and the 
diagram must only be considered fairly accurate as to distance 
from the limb. 

It is unfortunate that in the English photographs taken mth 
the enlarging-lens the plate was not sufficiently large to show the 
comet. It only appears (but very diffused and indefinite) on one 
of the Brazil negatives with the enlarged image, in which the 
corona was not quite in the centre of the plate. It is evident, as 
Professor Turner has pointed out, that for future eclipse photo- 
graphs larger plates should be used than those hitherto employed. 

On the Brazil plates the comet would probably have been taken 
for a faint detail of the outer corona, and on the African photo- 
graphs would have escaped observation altogether. But on the 
Chile negatives it is quite obvious, and the evidence of motion 
relatively to the Sun, given by the comparison of the plates taken 
at the three stations, seems to place the nature of Professor 
Schaeberle's interesting discovery beyond a doubt. 

W. H. Wesley. 



Note on the Spectrum of Mars. 

Pbopessor Campbell in his paper on the " Spectrum of Mars '.' 
(Publ. A. S. of the Pacific, vol. vi. p. 228), in speaking of the early 
observations of myself and others, says : — 

" It is very important, as Janssen pointed out in 1867, that we 
eliminate as far as possible the effect of aqueous vapour in our own 
atmosphere. The observers do not seem to have taken this factor 
into account (except Jaussen, the details of whose observations 
appear to be unpublished).'' 

So far is this statement from being correct that the method of 
eliminating the effect of our atmosphere by observations of the 
Moon at the same time was that originally employed by me in 
1867. In speaking of faint lines seen on both sides of D, and 
which appeared to indicate terrestrial gases or vapours in the 
atmosphere of Mars, I say expressly : — " That these lines were 
not produced by the portion of the Earth's atmosphere through 
which the light of Mars had passed, was shown by the absence of 
similar lines in the spectrum of the Moon, which at the time of 
observation had a smaller altitude than Mars " (Mon. Not. E. A. S., 
vol. xxvii. p. 178). 

In 1879 I *^^^ photographs of the spectra of Mars and other 
planets in the twilight, simultaneously with the spectrum of the 
light from the sky immediately about the planets. In these 
spectra no lines or modifications of the spectrum appear which 
are peculiar to the planet's spectrum (Trans. E. S. 1880, p. 687). 
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The apparatuB neceasarily employed by tne at the early date 
iS6j-7 was very imperfect as compared with the instruments 
now io use, but I have no reaeon to doubt tbe substantial accuracy 
of tbe ohservatione, which were made with much care. 

189+. Oct. 6. "William Huogins. 



The Rotation of Venus '. 
Tub rotation of Venus about ita axis ia one of the most delicate 
questions of current astronomy ; it ia far from being solved, some 
experienced observers believing that the planet cona tan tly presents 
the same face to tbe Sun, just as the Moon does to the Earth — 
I. e. tbe planet rotates about its axia in the same time that it 
revolves in its orbit ahout tbe Sun, viz. 225 days, while other astro- 
nomera, not less experienced, are inclined to admit of a rotatiou 
of about 24 hours. 

Observations of the planet are extremely difficult. Whatevei: 
may be tbe phase, tbe light ia always ao brilliant that verv little 
on its surface can be distinguished. Prom observations made at 
the Observatory of Juvisy, it would appear that there are polar 
snow-cap.H similar to those on Mars, but are less evident because 
the general tone of Mars is a pronounced reddish-yellow, sprinkled 
with grejiah spots, while the general tone of the disc of Venus is 
a bright yellow, nearly white, without very conspicuous epota. 

From the series of observations maile at Juvisy during the past 
eight years, I have selected the followiug, as particularly worthy 
of attention. Instrument used — equatorial o°'-24, powers 300 
aud 400 ; cbservatiotis made in daytime. 

1887, June II. — Diameter = i7"'4. Atmosphere perfectly 
transpaj-ent. The general tone of tbe planet is bright cxeauiy 
yellow. The two esLlreinitiea, north and south, of tbe disc marked 
by white spots ; the inferior is just cut by tbe terminator, the 
south is a little to the left. These two spots were also well seen 
with the small 108 mm. linder attached to tbe equatorial. 

1887, June 17. — D.=i8"'2. The two polar caps well seen, 
tbe superior being the larger. 

1890, Dec. 14. — 1). = 58"'8. Crescent very small. Towards the 
upper born is noticeable a slight das/.ling cushion; the horns a 
little beyond the semi -diameter. As usual, there is a shadow 
aloi^ the tenuinatov. 

1892, April 10. — D,^i9'''2. Sky remarkably pure. The north 
polar spot well marked, and appears to extend beyond the termi- 
nator. Tbe left lower side brighter than tbe rest of the planet. 

1892, 3/ay 29, — D.=34"-4. The two polar caps visible; the 
south is smaller and less brilliant than tbe north. Tbe south born 
very narrow. Bright light, towards north pole. 

* From ' Comptes Rooaus,' No. t? (Oct. 13, 1894). 
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iS92,</un«7. — D. = 29"-6. The south horn is very white and 
videned ; the north Ib equallr white but pointed. 

1S92, Aug. 23, — D. = 3i"-6, The polar cap is well seen. East 
limb very white; south cusp narro«ed. 

1893, June 13. — D,=9"'8. The planet's appearance recnllB 
Boojewhat that of Mars. North polar spot rouad ; soutli pole 
whitieh. 

1893, ^1117. S. — D. = ii"'a. South pole plainly risible, as haa 
b»«n the ense during all these months. The north is uncertain. 
Spots on the disc, 

1894, July 27. — D.= ia"'2. South polar spot snow-Iilie, similar 
to that of Mare. ■ 

1894, Aug. I. — D.= i2"-D, Both poles risible, the upper 
whitish, more extended, and diffused. Light spots. 

If these whitened poles are not an illusion, and if they repre- 
sent enow or cloud, tlieir existence would be inexplicable in the 
hypothesis whei-e the planet rotates in the same time aa it revolves. 
In fact, in the case where it ahvaya presents the eame face to tlie 
Sun, the maximum cold would be in the hemisphere opposed to 
the Sun, and the raaxinium temperature towards the centre of tlie 
illuminated hemisphere; all the circumference of the illuminated 
hemisphere would be in the same condition of climate. 

We believe, then, to be able to deduce from observations that 
the planet Venus turns on its axis, and that its axis is inclined 
slightly to the plane of its orbit, since the two polar caps are visible 
at the same time. The observations of spots are iusufficient to 
determine the diuntion of rotation, but they seem to indicate that 
it is not far from 24 hours. L'auille i'LAUMiBios. 



George Knott. 
With much regret we have to record the death of Mr. George 
Knott, of Knowli^B Lodge, Cucklield, which took place after a 
short illdeBs, from pneumonia, on the 8th of October last. 

Mr. Knott, who was born October 30, 1835, and had therefore 
nearly completed his fifty-ninth year, was the only son of George 
Knott, Esq., of Bohun Lodge, East Barnet (who died in 1844), 
a well-known art connoisseur of his day, and the owner of a choice 
collection of pictures. He was educated privately, and graduated 
at London University, taking the B.A. degree in 1856 and LIi.B. 
in 1 857. Having losr his father when quite young, and coming 
early into a sufficient fortune, he married in 1859, and settled 
down at Cuckfield, in Sussex, where he resided until his death. 

Mr. Knott's interest in astronomy was awakened by the late 
Dp. Drew, F.RA.S., of Southampton, who was for a short time 
his tutor, and his first telescope was a 4-inch Gregorian reflector, 
which had belonged to hia father. In 1859 he became the 
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possessor of an equatorial which had belonged to the Rev. W-. R. 
Dawes, having an object-glass by Alvan Clark of 7 J inches clear 
aperture and no inches focal length, the excellence of the instru- 
ment having been seconded under both its owners by unusual 
keenness of eyesight in the observers. This telescope he mounted 
at Woodcroft, Cuckfield, and used assiduously. In 1875 ^® 
removed to another residence, Knowles Lodge, which he had built 
for himself, with an observatory attached, and which he occupied 
until his death. 

Mr. Knott was elected a Pellow of the Royal Astronomical 
Society on November 9, i860. On December 13, 1861, he con- 
tributed his first paper to the Society on the variable star 
R VulpeculaB, and from that time until November 1886 some 
twenty-six papers appear under his name in the ' Monthly Notices.'. 
Most of these deal with double and multiple stars (in some of 
which he was the first to detect a companion) or with variable 
stars, giving especial attention to R Vulpeculse, U Geminorum, 
and y Equulei. In 1877 he contributed a memoir, which occupies 
thirty pages of Vol. xliii., containing a series of micrometric 
measures of double stars made by him between i860 and 1873. 

In 1868 he was elected to a seat on the Council of the Society, 
which, with one year's intermission (1887), he occupied until 
1 89 1. Since 1886 nothing bearing his name has appeared in the 
* Notices,' though until the close of last session he was a pretty 
constant attendant at the meetings, and always showed the keenest 
interest in astronomical questions of all kinds. 

He was also a member of the Selenographical Society. 

Mr. Knott's life was so uneventful and his character so modest 
and retiring, that they afford but slight material for a biographical 
notice. He was a man of a deeply religious spirit, and a member 
of the Congregationalist body. A staunch GJadstonian in politics, 
he quite recently achieved the distinction of refusing to be made a 
Justice of the Peace. By the neighbours among whom he had 
lived so long he was warmly esteemed ; and one of them writes : 
" His pleasure was in bringing brightness into other lives. His 
generosity was shown to every religious body in Cuckfield, irre- 
spective of creed. The poor have lost a true friend." 

Mr. Knott leaves a widow, but no family. B. W. S. 



Ephemeris of Jupiter's Fifth Satellite. 

The following ephemeris of Jupiter's fifth satellite, published in 
Ast. Nach. 3253, was computed by Mr. Marth from observations 
during the second apparition of the satellite made by Prof. 
Barnard, the last being that of 1893, Nov. 19. The adopted 
daily rate of motion is 72 2°'633, corresponding to a. period of 
II** 57" 22"*6o, which will probably be found correct within ©••05 . 
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Eectangular co-ordinates are given by the following formulae : 
ic=:a 9m (I -Jj) . in pos. P+po^, 2/=6cos(?--L) in pos. P. 



Gr. noon. 


P4-90°. 


a. 


b. . 


Z-L. 


Gr. time of 
greatest elong. 


1894. 
Nov. 1 

3 

5 

7 

9 

II 

13 

15 

17 

19 

21 

23 

25 

27 

29; 

Dec. 1...... 

3 

5 

7 

9 

II 

13 

15 

J7 

19 

21 

23 

25 

27 

29 

31 


93*76 

9373 
93*70 
93*66 
93-61 

93*5^ 
93*50 
93*44 
93*37 
93*29 
93*21 
93-13 

9304 
9295 

92-85 

92*74 
92-64 

92-53 
92-41 

92-30 

92-18 

92-06 

91-93 

91-81 

91-68 

91-56 

9' 43 
91-30 

91-17 
91-05 

90*93 


ii 

55*37 
55-68 

55*99 
56-29 

5659 
5688 
57-16 

57*44 
57*70 
57-96 
58-20 

58-43 
58-6«; 
5886 
59-06 

59-24 

59*41 

59*56 

59*69 
59-81 

59*91 
59*99 
6006 

6o-ii 
60-14 
60-15 
60-14 
6o-i2 
6007 
60-01 

59*93 


II 
+2-11 

2-12 

2-14 
2-16 

2-17 
2-18 

2-19 
2-20 

2-20 
2-21 
2-22 
223 
2-24 
2-25 

2-25 
2-26 
2-27 
2-27 
2-28 
2-28 
2-29 
2-29 
2-29 
2-29 
2-29 

2*29 
2-29 , 

2-28 

2-28. 

2-28 



8-07 

13*50 
18-95 
24-40 
29-86 

35*34 
40-82 
46-31 
51-81 

57*31 
62-83 

68-35 
73*88 
79-41 
84-95 

90-49 

96 04 

101-59 

107-14 

112-69 

118-24 

123-79 

129-34 

134*89 
140-43 

i45'97 
151-51 
157-04 
162-56 
16808 

173*59 


li m 
14 41 E. 
14 30 
14 19 
14 8 

»3 57 
13 46 

13 35 
13 24 
13 13 
13 2 
12 51 
12 40 
12 29 
12 18 
12 7 

II 56 
II 45 
11 34 
11 23 
II 12 
II I 
10 50 
10 39 
10 28 
10 17 
10 6 

9 55 

9 44 

9 33 
9 22 

9 11 E. 



In the same number of the Ast. Nach. is a request that obser- 
vations of this satellite, hitherto unpublished, may be sent to 
Dr. Kurt Laves, of the University of Chicago, who is computing 
an orbit. 



Selenographical Notes, 

"WiCHMANN. — Most lunar observers are famihar with this 
brilliant little crater, situated in the Oceanus Procellarum north- 
west of Letronne. It is remarkable not only for its brightness, 
but as standing on one of the curious light areas which are so 
oft^n found associated with small objects of its class, the nature of 
which remains still in the region of hypothesis. Though probably 
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Dot more than four miles in diameter, it will be seen, when 
examined on a good night with a high power, to (^viate very 
considerably from circularity, exhibiting, in fact, very obviously, a 
rhomboidal shape, the four sides being of a linear type. On the 
north there is prominent projection from the wall, extending in 
this direction for several miles, well shown by Schmidt, hut net 
elsewhere, in the form of a narrow bright ridge, nearly as lofty as 
any portion of the border. A short distance north ot* the termi- 
nation of this spur stands M^eison's brilliant mountain, e, with an 
equally conspicuous and larger triangular-shaped elevation adjoin- 
ing it on the N.E. This object forms a portion of* a large, broken, 
discontinuous ring, about 30 miles in diameter, .which has all the 
appearance of having once been a complete formation. It is, in 
fact, more prominent than the well-known mountain ring, adjoin- 
ing it on the east, N. of Flamsteed, and includes many loftier 
heights than any which figure on this obscure circumvallation. 
This portion of the Mare Procellarum abounds in formations of this 
description, which can hardly be accounted for by a fortuitous 
arrangement of ridges, as they are to a great extent made up of 
bright mountain masses of considerable altitude, separated by more 
or less wide gaps. In addition to the Flamsteed ring, the large 
ring south-east of this formation, and another incomplete object 
of the same type south-east of Encke, may be specified as prominent 
examples of these curious formations. The ring north of AVich- 
mann is best seen when the morning terminator traverses the 
centre of Letronne. 

Enlargements of Lunar Photographs. — Through the cour- 
tesy of M. W. Prinz, of the Imperial Observatory, Brussels, I 
have received copies of his beautiful and most successful enlarge- 
ments of portions of a '^photograph of the Moon taken with the 
great refractor of the Lick Observatory, 1891, Oct. 12, 7** 24"* ii*- 
14* P.s.t. They consist of three plates. Plate I. contains the 
Mare Nubium and the mountains which border it, and includes 
Copernicus and Plato, enlarged 8 diameters. Plate 11. the neigh- 
bourhood of Bullialdus and the clefts bordering the west side of 
the Mare Humorum, enlarged 24 diameters. Plate III. Copernicus 
VTitXx a portion of Eeinhold, enlarged ^^ diameters. These 
wonderful pictures, reproduced through the liberality and public 
spirit of M. le Senateur E. Solvay, member of the Council of the 
Brussels L^niversity, will doubtless be followed by others of equal 
excellence, forming ultimately an Atlas of Lunar Topography of 
great \^ue to the Selenographer and Selenologist. 

Vol. III. of the * Publications of the Lick Observatory,' kindly 
forwarded me by Dr. Holden, also contains matter of the greatest 
interest to Lunar Observers, in the shape of the beautiful Seleno- 
graphical Studies by Dr. L. Weinek, of Prague, based on negatives 
fif the Moon taken at this establishment, and a drawing and 
deecription of the apparatus designed and used by bim for making 
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these drawings. Among Dr. Weinek's dran'iofts are views of 
the Mare Criaium, Archimedes, Arzachel, Putaviua, Vendelinua, 
liftDgreQUS, C&peJla, Tarimtiua C, nud Coperajciis, and a maguificeiit 
24-tinies enlarged view of Tycho by Dr. "Weinek and Dr. K. 
tjpitaler. The volnme also includes exquisite enlargements ol: the 
31. Crisium by Prof. Bumham, of Langrenus, Vendelinus, Petaviua, 
and of the Lunar Apennines, by Mr, Colton, Assistant Astronomer 
at tlie Liet Observatory. 

CtATiTTS.— The October number of ' Sirius ' contains a fine 
reproduction of a very beautiful drawing of this formation by 
M. Joh. N. Krieger, of tbe Pri vat- Stern warte Gern-Nvmpheuburg, 
under date 1894, July 24, 16*^. It includes far more detail ju 
connection with the walls than any representation of this mag- 
nifiusnt object whteii has hitherto come under my notice, showing 
about 6a ^mall craters in the interior, and much detail associated 
with the larger objects therein, and on the walla, which has not 
been recorded. Schmidt, however, on one oucaaion saw 90 craters 
on the floor. 

BenumDnt Hniise, Shakespeare Road, T. GwYN Elqbe. 

Bedford, 1 89+, Oct. 15. 



COaHESPONDENCE. 

To the Editors of ' The Obtervatory.' 

JEnckt's Cornel. 

Gbnti.emes,— 

As Encke's Comet will be due in perihelion early next 
Pebraary, and will probably become visible in December, a few 
words on its earliest appearances may be of intereat to some of 
your readers who have not access to the accounts of these. 
On the second occasion it was discovered by a lady whose name 
will ever be held in remembrance and respect by astronomers. 
The first was on tbe T7th of January, 1786, when the comet was 
discovered in Aquarius by Mechain at Paris, but observations of it 
were made only on that day and on. the 19th. "lis sind also 
davon," remarks Mechain, "nur zwei Beobachtungen vorbanden, 
und daher wird die Bahn dieses Koraeten uribekannt bleiben," — a 
prophecy which reads oddly now, though for some years it re- 
mained true. 

Unseen returns must have taken place in 1789 and 1792 ; 1 
the comet was re-detected as a new one by Carolina Herschel 
Slough on the 7th of November, 1795. She bad already discovered 
several comets, the first on August i, 178G, whilst her diatiDguished 
brother was on a visit to his native country. Tliis (still anonymous) 
comet was observed by him on November S and 9 ; on the latter 
day it passed centrally over a faint double star north following 
15 Cygni without obscuring it. On the nth of the same month, 



360 Correspondence. [No. 220. 

Bode, having with him at the observatory at Berlin an amateur 
astronomer from Osnabriick named Carl, they vrere studying the 
heavens together with a small telescope when the latter noticed a 
nebulous object between Lyra and the neck of Cygnus, which 
Bode at once suspected to be a comet, though it had no tail or 
nucleus, because he knew of no nebula in that place. He observed 
it on several nights afterwards, the last on November 24. This 
was also the date of the last observation obtained at Greenwich, 
where Maskelyne observed it on I^ovember 20, 21, and 24. The 
latter contested Herschel's conclusion, from the fact of his seeing 
the comet pass centrally over a star of the twelfth magnitude 
without obscuring it (Maskelyne could not see the smaller star, 
making it double), that the comet " is evidently nothing but what 
may be called a collection of vapours,'' by suggesting that the 
nucleus might be situated not in the centre of the coma. 

This comet was not seen again until 1805, w^hen it was inde- 
pendently discovered by several observers, the first being Thulis, 
of Marseilles, on October 19, who also carried on observations of 
it to a later date than any one else, the last being on November 19. 
Although the identity of this comet with those of 1786 and 1795 
was not yet suspected, Encke thought that the orbit was probably 
elliptical, and that the period was a little more than 12 years. It 
was after Pons's re-discovery on November 26, 18 18, and the 
observations made at that appearance, that he was able to deter- 
mine its true orbit in a way which has ever since linked his name 
with the comet, though he himself always called it Pons's. His 
theory that the slow shortening of its period which afterwards 
took place was the effect of the action of a resisting medium on 
its motions, has had to be abandoned (unless with considerable 
modifications) in consequence of the change in its amount ; but 
the real cause has not yet been explained, and the circumstance 
gives much additional interest to future observations of the comet 
and investigations of its motions. 

Encke's Comet, it may be here remarked, is the only known 
periodical one which is due to return to perihelion in 1895. 

Yours faithfully, 
Blackheath, 1894, Oct. i5.'« W. T. Lxiflf. 

Publication of the ^^ Life, Letters, and Papers '' of the 

late Prebendary Webb. 
Gentlemen, — 

I would be glad if you would allow me to draw attention, in 
the pages of the ' Observatory,' to the above undertaking which I 
have in hand. In April last there appeared in the 'British 
Abtrouomieal Association's Journal' (vol. iv. part 5, p. 216) a letter 
of mine on this subject, stating that I had begun the endeavour 
two years before and had been obliged to drop it, but that I had 
rticeived considerable encouragement then, and that I was now 
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intending to make an effort to carry the undertaking through. 
I am glad to say I have met with some success, and have been 
able to make some decided progress in the way o£ collecting 
^[laterials. Mr. Eanyard, in particular, has been most kind in the 
matter from the first ; and I have also received valuable aid, either 
dn the loan of letters or in indications of useful sources of infor- 
mation, from Mr. Ward, Mr. Denning, Mr. Mee, Mr. Elger, 
Mr. Or. F. Chambers, Dr. Copeland, and others. My plan 
includes a short memoir, with letters and a collection of papers 
of permanent interest. 1 would be much obliged if any of your 
readers, who may be willing and able to assist by furnishing 
letters, reminiscences, references, or indications where further 
material may be sought, would communicate with me at the under- 
noted address. Any letters or other MSS. will, of course, be most 
cacrefully preserved, and returned as soon as possible. Of course, 
it will be readily understood that the collection of materials for a 
work of this kind is both a slow and a troublesome task, and the 
extensive character of Mr. Webb's correspondence, and the way in 
which his numerous contributions (many of which are most 
valuable) to various publications are scattered about, do not render 
it in this case any easier. 

C/o W. L. Wilson, Esq., I am, yoiu's truly, 

2S4 St. George's Ed., Glasgow, S. MAITLAlfD BaIBD QbMMILL. 

1894, Oct. 26. 

The Chinese Astronomers ^ Hi and Ho. 

Gentlemen, — 

With reference to the last paragraph on p. 346 of this 
month's ' Observatory,' it is stated in Eanibosson's * Astronomy,' 
a work published about 1870, that the Shu Ching alludes to an 
eclipse of the Sun, which occurred in the reign of the Emperor 
Chun King, who put to death Hi and Ho, the astronomers, on 
account of their neglect in observing the phenomenon. " They 
created confusion in the celestial chain and left their functions 
unperformed." The astronomers Hi and Ho were put to death in 
conformity with the decree : " Whosoever advances the march of 
time shall be put to death ; whosoever retards it shall also be put 
to death ! " 

There is a translation of this work of Eambosson in the Library 
of the Eoyal Astronomical Society. 

It seems that very severe punishments were inflicted by the 
ancient Chinese kings on calculators who made mistakes in their 
observations or calculations. 

Walthamstow, 1894, Oct. 4. F. W. Henkel, Jun. 

An early unobserved Transit of Mercury. 
. Gentlemen, — 

It may have escaped notice that in November 1664 a 
transit of Mercury took place under very similar circumstances 
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to the one we are expecting next month ; the ingress of the planet 
on the Sun taking place almost precisely at the same minate, and 
the duration of tbe transit itself being almost exactly the same. 
Although one of the unobserved passages, it was looked out 
for. In ' Evelyn's Diary ' we have tlie following, under date of 
24 October (O.S.) : — "I went to visit Mr. Boyle (now here), whom 
I found with Dr. Wallis and Dr. Christopher Wren in the tower 
of the schools [i. e. at Oxford], with an inverted tube or telescope, 
observing tbe discus of the Sun for the passing of Mercury that 
day before it ; but the latitude was so great that nothing hap- 
pened." It is extremely unUkely that any telescope was applied 
to the Sun on the American continent. This was not the only 
disappointment of this sort in the seventeenth century, Horroi 
having looked out unsuccessfully for a transit of Mercury in 1638, 
a year and a month before he saw Venus on the Sun. Arago and 
one or two others give a transit in their lists for November 1901. 
The planet on the afternoon of the 4th of that month will probably 
make a very near approach, similar to the case of May 1937, when 
Professor Newcomb considers it will pass within about i' of arc 
from the solar limb, and may perhaps be perceived on the chromo- 
sphere. Faithfully yours, 

Melplash Vicarage, Bridport, S. J. JOHNSON. 

1894, Oct. 20. 



OBSERVATORIES. 

[CJontinued from p.. 339.] 

MuNJcn. H, Seeliger. — Dr. Bauschinger has made 2093 obser- 
vations of zenith-distance and 520 of the nadir. The observations 
have been reduced, and point to a small diminution of Bessel's 
constant of refraction. A series of observations has been begun 
of stars culminating near the zenith. "With the To|-in. refractor 
Dr. Oertel observed Saturn on 21 nights. Comet Holmes on 
7 nights, and Noysl Aurigae on 5 nights. Meteorology. 

O'Gyalla (Hungary). Von Konkoly, — Observations of siin- 
spots were made on 204 days. Observations of meteors. Drawings 
of Jupiter were made at the great refractor. Comet Eordame- 
Quenisset was observed by Dr. Steiner. Time-service. Meteorology. 

Potsdam. H. C, Voyel. — Two wedge-photometers have been 
acquired for use by Profs. Muller and Kempf in an expedition to 
Etna for observations on the extinction of light in the atmosphere. 

160 photographs of the spectrum of fi Lyraa have been taken by 
Dr. Wilsing, and have been discussed by him and Dr. Vogel. 
More observations are to be taken for the elucidation of the double 
spectrum of the star. 

Prof. Scheiner has been engaged in the comparison of the 
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emperatures of stars of the various spectral classes and of the 
un with that of the electric arc. 

A photometric catalogue of stars, from o° to +20° decL, has 

5n concluded and partly printed. This has been compared with 

't3be results of Pickering and Pritchard. Dr. Lohse has taken 

351 photographs of the Sun. Dr. Spoerer has made observations 

of sun-spots on 244 days; in all, there were 1706 groups, or an 

»verage of 7 per day. 

Prof. Scheiner and Dr. Schwassmann have been investigating 

"the cause of the increase of the diameter of a star's image with 

lengthened exposure, and consider it to be due to irregularity and 

strain in the object-glass. Photographs of Orion's belt, with 

exposures varying from 5. min. to 3I hrs., have been taken. 

270 images on 34 photographs have been taken of the double star 

61 Cygni; they show an inequality of o"'3 in a period of 

22 months due to another companion. Meteorology. 

Pbagttb (University). L, WeineJc. —'Proi, Weinek has again 
devoted over 300 hours to obtaining enlarged drawings of the 
lack photographs of the Moon. Most of this time was devoted 
to Copernicus. In his examination of the photographs he has 
found several hitherto undiscovered craters, and states that an 
object on the Moon, of diameter 500 yards, is clearly shown in 
the photographs. He intends to bring out an atlas of the Moou^ 
xto the scale of 10 feet to the diameter. 

Dr. Spitaler has made 57 meridian observations of the Moon's 
limbs and Moesting A, and has completed some subsidiary obser- 
vatioHS for the determination of latitude by the Horrebow-Talcott 
method. Oe. dis. B.D. -|-i9°-22i5 observed on June 17; Oc. re. 
h Ajrietis, Sept. i. Time-determinations. Magnetic and meteoro- 
logical observations. 

STEASBiTEifi. E. Becker, — The heliometer was being repaired by 
Bepsold from Jan. 20-Nov. 8, so that only 20 measures of the 
Son's diameter were obtained with it. With the 18 -in. refractor 
Comets Swift, Denning, Holmes, Brooks 1892 VI., Brooks 1893 I.,. 
Rordame-Quenisset, Finlay, and Brooks 1893 lY. have been 
observed in all on 38 nights. 199 places of nebulae, 91 of com- 
parison-stars, and 2 of planet Thule have been determined. 

At the meridian-circle the Sun, Moon, and planets have been 
regularly observed, as well as a few stars in Zones —2° to —6% 
and a large number of circumpolars. With the altazimuth 739 
pairs of stars were observed on 81 evenings for the determination 
of latitude. 

Dr. Wislicenus has been comparing the brightness of the Moon 
at 20 different points, and has made 142 measures. He has also 
compared the total brightness of the -Moon in different phases 
with that of Polaris. 

A series of observations with a horizontal pendulum has been 
made from the spring of 1892 to 1893 Sept. 4. They give for the 

VOL. XVII. 2 E 
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resolved part in the meridian of the displacement of the plumb- 
line by the Moon 

4-o"'oo5i6 cos (r — 248°) +0" '00520 cos(2r— 196°), 

while the theoretical displacement is 

+o"*oo798 cos (2r— 180°), 

T being the Moon's hour-angle. 

No explanation is given of the first term ; but from the fact 
that the observed coefficient of the half-daily term is less than its 
theoretical value, it is deduced that the Earth's crust has at 
Strasburg a rise and fall of + 1 1 centimetres. 

Upsala. N. C. Duner, — With the new refractor set up in 1892 
some trial observations have been made. 503 visual observations 
of spectra of stars of the third class have been made. A few 
meridian observations. 

Vienna. L. de Ball. — This is a private observatory founded by 
M. Edler von Kuffner. 7008 stars in the Zone —6° to — 18° have 
been made with the meridian-circle, and the reductions are being 
carried on. 

Dr. Oppenheim has been measuring stars on three photographic 
plates of the cluster Q-.C. 11 66, and obtains results with a mean 
error Aa cos h ±o"*26, A5 Hho"'2o. 

ZuEiOH. A. Wolf. — Sun-spot statistics have been collected, 
iis usual. The Sun has been observed on 220 days. Micrometer 
measures have been made on 180 days and of the protuberances 
on T49 days. The results for the last three years are : — 

Number of Sun 

observing free from Belative 

days. spots on numbers. 

1891 320 18 35-6 

1892 291 o 73'8 

1893 297 o 85-5 



PUBLICATIONS. 

The Pulkowa Stae-Catalogue, Epoch 1885. — This Catalogue 
of the declinations of 40 fundamental stars, deduced from obser- 
vations made with the Pulkowa Vertical Circle, combines the well- 
known series oE the 1845 ^^^ 1865 Catalogues of this Observatory. 
Since the last Catalogue was issued the instrument has been 
thoroughly overhauled, the ys repolished, and the circle redivided. 
The stars observed are the same, with a few additions, as those of 
the 1865 Catalogue, and the observations have all been made by 
M. Nyren. The minimum number of observations of any star is 8, 
rsnd care has been taken to so spread the observations that the 
mean is not &r removed from 1885. It does not, however, appear 
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to lis that 8 can be considered Eia excessive number of obserrationa 
spread oyer lo years, upon which to establish a first-class funda- 
mental position ; we should much have preferred to have found S 
observations in every year. The mean vtdue of the latitude is the 
same as was used for the 1865 Catalogue, viz. 59° 4G' i8"'54, and 
the refractions used are also the same, ' Tabulte Pulkovenaea,' I'm 
declinations over 45° the places depend on the above and below 
pote obBen-atioDs. The precession constant used in the reduction 
is that of M. Struve, and the proper motions those deduced by 
Dr. Auwers. The observations have been further corrected for 
periodic variatioua of latitude, and for Tariations in the difference 
between the exterior and interior thermometers, in accordance with 
M. Nyren's papers on these snbjecta. M. Nyrt^u has convinced 
himself that the observations would be all the better for the appli- 
cation of two small corrections to the adopted refractions. To the 
logarithm o£ the coefficient of refraction he would apply the cor- 
rection — o"'ooi2i, making the constant S7""S38, and to the 
coefficient of the correction for the thermometer be would apply 
+o"'oooio2i, making it o'''oo47izi for 1° B., the general effect 
being to diminish the refractions. As a support for this alteration 
be gives comparisona of the 1865 and iSSg star-places with and 
without the corrections ; but as in a previous part of the introduction 
to the volume he has expressly stated that he considers the 1865 
Catalogue is open to the grave objection that its places depend on 
too few observations, it seems somewhat surprising that he should 
finally appeal to its judgment in so important a matter. W. G. T, 



Thbophbabtub on "Winds A»n Weatheb-Signb*. — It is usually 
asserted that Astronomy is the oldest o£ the sciences ; it does not 
seem unreasonable to surest that Meteorology may be the elder 
of the sisters. Mr. Q. J. Symons has for some time been making 
praiseworthy efforts to unearth the earliest literature of this 
subject and to present it in an easily legible form. The Srst-fruit 
«f his efforts now lies before us. 

This is a translation by Mr. J. G. Wood, M.A., F.Q.S., of two 
parophieta written in Greek by Theophrastus, the favourite pupil 
of Aristotle (translations of Aristotle's Meteorology esist, hut are 
TBry scarce), who was born about the year 374 b.o. and lived in 
Athens until 287 B.C., to which city the meteorological observations 
must be taken to apply. The first of these on " Winds " is a 
treatise on the effects of, and phenomena concurrent with, certain 
winds. It is rather to be regarded as a record of observations 
than as a description of theories to account for the cause of winds j 
in fact when Theophrastus attempts to ascribe causes, he is at times 
hopelessly at variance with present day ideas, as, indeed, might bo 

• "ThaophrsfltuB of Ereaufl on Winds aud on Weather- Si gne.' Tranalated, 
■with an introiliicfion and notea and nn Appendii. bj Jaa. G. Wood, M.A., 
IiL.B., F.Q.S.. and edited bj G. J. Sjmons, F.E.S. London : Slanford, iSq^. 
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expected, remembering, as Mr. Wood says, that at his epoch " the 
rotation of the earth about the sun was as yet a dream or a theory 
to be disclosed only to a select few, and to whom the nature of 
heat and the composition of the gaseous, fluid, and solid forms of 
matter were absolutely unknown ^ : as an instance of this false 
reasoning we might mention that the reason why winds are 
warm in summer but cold in winter is given by Theophrastus as 
analogous to the reason why the breath emitted from the mouth 
is sometimes warm and sometimes cold, and that both effects are 
due to the manner of emission ; but there is no explanation of the 
assumption that the terrestrial air passes through a channel 
analogous to the lips confined in winter and broadened in summer. 
We quoi;e this as an example of, and not as a blemish on, the book, 
in which one would scarcely look for theories, but rather for 
historical observations. 

The other paper, on "Weather-signs," is a categorical collection of 
signs and portents which foretell rain, winds, storms, fair weather, 
and the kind of weather to prevail in ensuing seasons. Theo- 
phrastus makes the statement, which holds its ground with some 
to the present day, that changes of weather take place at certain 
epochs of the year, month, or day. The annual rising and setting 
of the Pleiades, the Equinoxes, and Solstices thus divide the year, 
while for the months the times of change are the times of full 
and new moon and of the quarters and fourth days, ^. e, the third 
day before or after the day of any of the quarters, making with 
such day the fourth day. Similarly for the days, the epochs of 
change are sunrise, forenoon, noon, afternoon, and the sunset ; 
not that it is meant to imply that changes necessarily take place 
at these times, but that " if the weather is going to change, it 
generally changes at such divisions." 

Many of the portents are familiar to us of the present day. As 
signs for rain we find given, ** the red sunrise," " birds washing," 
" frogs croaking ; " and as the sign of a stormy year, " the appear- 
ance of many jelly fish in the sea,*' but we have heard this given 
by sea-faring folk as the sign of a hot summer, and again " many 
berries on the scarlet oaks indicate a severe winter." There are 
some curious signs : '* An ox resting on his left thigh indicates fair 
weather, and the dog likewise, but lying on the right indicates a 
storm," which shows a nice distinction on the part of these animals, 
for which it is not easy to find a reason. 

There are a few signs of an astronomical nature ; one of them 
runs, " Black spots on the Sun and Moon indicate rain : red show 
wind," which may or may not be a very early record of sun-spot 
observation. 

The above extracts will show that the book is of considerable 
general interest ; not the least interesting part is the Appendix by 
Mr. Wood on the Direction and Nomenclature assigned to winds 
in classical literature. Mr. Symons is to be congratulated on his 
collaborator, who, as we learn from the preface, was but one of four 
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who volunteered for the task of translating the papers in response 
to a request by Mr. Symons in his Magazine for July 1892. 



Lick Obshbvatoey PuBLicATioifs •- — We have before us the 
two volumes recently issued from the Lick Observatory. These 
Tolumes deal with widely different subjects and are certainly well 
calculated to enhance the high reputation of the Observatory. 
Volume II. contains the double-star measures and discoveries made 
with the 36-inch and the i2-ineh Clark refractor in 1889-90 and 
91 by 8, W. Burnham. These have been published before, but are 
here collected in compact form and freely annotated. Besides the 
measures of known pairs from 18SS it contains Burnbam's T4th, 
15th: 1 6th, i7tb, iStb, and 19th catalogues, and his work on double- 
star orbits. In fact for recent knowledge in doable-star work 
this volume is indispensable and we congratulate Prof. Burnham. 

Volume III, uontains the results of an immense amount of work 
on several subjects. First we have the Belenograpbica! studies 
based on npgatives of the Moon taken sA the Lick Observatory. 
These are by Dr. "Weinek, of Prague, and are prefaced by an intro- 
duction by Prof. E. Holdea. The Lick photographs are ao well 
known now that it is superfluous to say anything about them, 
especially too as these have been treated of by Mr. Elger in our 
own Selenogrophical Notes in this number; but we cannot refrain 
expressing some admiration for the enlargements which are freely 
inserted in the volume. Following the Lunar portion there is a 
" Keport on specimens of crown and flint glass belonging to the 
Lick Observatory, and manufactured by Messrs Peil," by Dr. C. S. 
S. Hastings ; " Keeler'a Spectroscopic Observations of ISTebulse, 
Planets, and rftars." 

' ~A JoTmsiHT IS Othek WoELDat. — This is a book, partly 
astronomical, of the type with ivhich Jules Verne baa made us 
familiar : a book full of improbabilities and of twisted-about 
science, which gives an air of poflsihility to the whole. This sort 
of thing does no harm. Under the guise of light literature it is 
calculated to set its readers thinlring on subjects which do not 
generally come under that head, whilst the improbabilities are so 
apparent that they are not likely to mislead. Ijet us to the book 
itself. 

The epoch of the story is the a 000 d the place America, 
at least in the beginning; the w Id at th p od does not seem 
BO much changed in its habits asm w Id be reformers of the 
present day would wish it to be g the lady s not particularly 
new, people are certainly not all t t tall rs courtship is con- 
ducted in much the old style, th e a e 1 11 theatres, and the 

• ' Publics tiona of the Lici Obwrmtory,' toI, ii. 1E94, and vol. iii. 1894, 
t 'A Jouraey in Other Worlds: a Eomanoa of tbe Future.' Bj John 
Jacob Aslor. LonginBns, GJcaen, & Co, (London, 1S94). 
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company promoter still exists. Mr. Chambers will be glad to hear 
that he has achieved immortality, as far as the year 2000 at any 
rate ; his name appears to be a household word at this period, as 
the astronomer of the end of the nineteenth century. The changes 
appear to be chiefly in mechanical and electrical science, which 
have developed enormously. There are two big pieces of work on 
hand in these branches — one, run by a company, for " straightening 
the Earth's axis,'' which appears to mean setting it perpendicular 
to the ecliptic that there may be equable climate throughout the 
year at every place, and every man may choose his own climate. 
How this is to be accomplished by pumping out the Arctic Ocean 
and otherwise altering the configuration of the Earth must be read 
in the book itself. The other scheme has for its object the 
colonization of the other planets, and it is discussed whether 
communication shall be made by altering the eccentricity of the 
Earth's orbit so that the Earth should run against the other 
planets, or whether it shall be managed by aerial vessels propelled 
by a newly discovered force called " apergy," which appears to be 
the correlative of gravitation. The latter scheme prevails ; and 
the major part of the book consists of the history of the journey 
made by three men in a car called the ' Callisto,' propelled by 
"apergy" to Jupiter and Saturn. The journey to Jupiter is 
uneventful enough, the steering is all managed very nicely, 
as always happens in these books, so that the travellers had 
a good look at the Moon and Mars and so on, while Dr. Cortlandt, 
who was the oppressively well-informed man of the party, added 
to the general gaiety by obliging with such remarks as " Pallas 
was discovered by Olbers in 1802," and with little astronomical 
discourses having openings such as : " Until Prof. Hall discovered 
Mars' satellites," &c. — which must have tempted his he^-rers to push 
him off the car without his apergetic outfit. The things they 
find on Jupiter — giant ants, immense snakes, and animals of the 
PHocene period — and how they managed to kill them, must be 
read of in the book itself. Our travellers thence betake themselves 
to Saturn, which they find to be the abode of departed spirits. 
They make the acquaintance of the spirit of a colonial bishop, who 
not only gave them some advice in the matter of carrying on the 
axis-straightening business, but also asked them to dinner. This 
part of the book is devoted mainly to moral and theological 
discourses befitting the place and the acquaintanceship of a bishop, 
with which we do not propose to deal, but after saying that the 
travellers get safely back to Earth and the wedding takes place, 
we think we have said enough to show what style of book this is. 
We, however, think it our duty to point out three of the astro- 
nomical mistakes we have noticed, as instances of the ease with 
which mistakes may be made and passed over in writing a book of 
this kind : — (i) The travellers, when on Jupiter, saw his moons 
rise one after the other in the space of a few minutes, in different 
phases ; (2) When on Saturn, at midnight, they saw the Earth in 
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the zenith ; (3) It is doubtful whether the new Earth is a naked- 
eye object from Jupiter. The book is worth reading if the 
astronamy is skipped itad the rc^t not taken too seriously. 

Celestial Objbctb fob Common Tblbboopes*. Vol. II.~ 
The second volume of the fifth editiou of "Webb is now before us, 
and we confess to a little disappointment. The; great fault of 
Tol. I. consisted in putting all new matter in the fonn of not«B ; 
this has not been done here, and the advantage is very apparent. 
The revision and bringing up to date of so many observations is no 
light task, still we are inclined to think that the measures of 
double stars might have received greater attention. First we 
think that, where a star has changed in position-angle over 10° or 
in distance i" since its discovery, the latest raeasure ought to be 
given in preference to that of the time of discovery. Again, 
where bolJi an old and a modern measure are given, the latter 
ought to be later tlttut i88g, if possible. As examples we would 
note; 
S 2928, marked as Bin. ?, S2^°■^, 4"'7, ought to have two sets of 

measures, because an observer seeing Bin. would Hke to 

know in which direction the motion was. The measures 

1892-8 were 3i5''-S and 4"-2. 
S 2434, instead of the '85 measures should have one at least 1890 

(a change of 9° in the 5 years). 
£ 113, measure of '86 ought to have been '93. 
S 2052, Bin. 9y'''2, '84, certainly would look better as 98°-5, 

2 "-2, V- 

These are sulBcient to show our point ; but even this fault is 
not so great aa in some well-known stars. 
S 73 is given as Bin. i37'5 years, and the latest measure that of 

'89, when the measures in the paper giving the period read 

down to '91. 
S 228, given as rapid Bin., might have added to it: orbit by Gore, 

period 88'7 years; also i56°'2 ought to read 336'''2. 
2 208, y Androm. '3i8°6 ought to read 3 12°-6, and Burnham makes 

period 54-8 years. 
/3 I2I2. A nole ouglit to have been added to the effect that the 

angle varies some 9° annually, and the date of the measure 

ought to he given '91. 
S Z084. Most remarkable Binary, with mutual oecultatiou, mags. 

3 and 6-5. Uistanee varies from o"-6 to i"-6. How can 
this be? 

Faults of this class do not materially afEect the book, as they 
can be remedied ; but it is different in the case of the " Index to 
donble stars which have no letter or number assigned by Bayer or 
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A double star of gi'-eat catalogues, such as 5, 05, /3, ought, in onr 
opinion, to be indexed according to the number of its catalogue, 
with the addition of the Bayer or Flam steed title, if you like. 
How many double-star observers would look for 2 2315 under the 
title of 452 Herculis ? Take the case of this star. We first looked 
at the index — not there ; then turned up our own record and found 
it 452 Herculis. Looked under Herculis — not there ; now there is 
a lurking doubt in our minds. Is it in Webb ? It is an interesting 
pair which has varied from 281° and o"'6 in 1830 to 222^ and o"'3 
in 1890. A very little extra trouble would have been required to 
make the index complete and useful, whereas at present it is 
calculated to waste time. Other stars, such as 5 2400 (305" and 
3" in 1828, 193° and 2" in 1885), S 2438, S 2454, &c., are not in 
the index, and we cannot find them. Similarly /3 581, a fine triple 
close pair having period of about 51 years — closely resembling 
C Cancri (see M.N., April 1892) — may be in the book somewhere, but 
the index does not assist us, nor does it in the case of OS 82, a 
binary of 90 years' period. By the way, there appears to be some 
mistake about jp Eridani in the list of Southern Doubles. What 
can be the idea of giving the measures as 122° and 3"'6 when thej 
really were in 1892, 228° and 7"'5? 

Such errors as we have pointed out are inseparable from a book 
of this kind, and \a ould perhaps pass unnoticed but for the high 
standard which the work of Webb has attained in the regard of 
astronomers, and they must be viewed in that light. We heartily 
recommend both volumes as containing a mass of technical and 
popular information not met with in any other single work. 



NOTES. 

The Coeonal Comet of 1893, Apeil 16. — We are glad to 
publish Mr. Wesley's article on the comet discovered by Prof. 
Schaeberle on the photographs taken during the eclipse of 1893, 
April 16, and trust that our note on this subject in number for 
July last was not taken as implying any doubt of the reality of 
the comet, but merely as a statement of fact that the object was 
not readily visible on the English photographs, which we felt 
justified in making, knowing Mr. Wesley's skill and experience in 
the treatment of coronal photographs. We offer Prof. Schaeberle 
our sincere congratulations, and feel some satisfaction that the 
English and American observations are now in accord on this 
point. 

CoMBT Notes. — In * Comptes Bendus,' No. 14, there is an 
interesting paper by M. Callandreau on Dr. Backlund's recent 
researches on Encke's Comet. This comet offers the best means 
of obtaining the mass of Mercury, which is now deduced as 
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ftTooooo ^ ^^^ * probable error of only i per cent. The mass pre- 
viously adopted by Newcomb was '^^^ 4 The resulting density 

of Mercury is 0-65 of the Earth, the latter having the greatest 
density of any body in the solar system. The acceleration of the 
comefs mean motion appears to have been uniform from 18 19 to 
1865, then to have been reduced to half its amount, and again 
remained uniform till 1891. The observations do not appear to 
admit the idea of a continuous resisting medium (we should have 
to suppose its density to increase outwards from the Sun, which 

IB inconsistent with the motion of other comets) ; the conclusion 

is that it is localized in certain regions. 

Dr. Spitaler has published definitive elements of Comet 1851 III. 
(IBporsen). The comet was discovered 185 1 Aug. i, and was 
'l)served on 41 nights at 18 observatories, the last observation 
ing on Sept. 30. The following are the most probable elliptic 
parabolic orbits : — 

1=1851 Aug. 26*249997 1851 Aug. 26*252300 Paris M.T. 
'T 310° 57' i9"'i5 310° 57' 25"'69 ] 

ft 223 40 ^^ '90 223 40 21 '21 > 1851*0. 

* 38 12 52 -91 38 12 57 -46] 

logs' 9*9933235 9*9933272 

e 0*9999151 1*0000000 

The period implied bv the elliptic orbit is 1,126,000 years. 

A. C. D. C. 

Nebulosity in the Neighboubhood of the Pleiades. — For 
years past Prof. Barnard has been aware of the existence of appear- 
ances of nebulous matter in the region around the Pleiades, but 
exterior to the area enclosing the well-known nebulae photographed 
by Eoberts, the brothers Henry, and others. In Ast. Nach. 3253 
Prof. Barnard says : " To the north of the Pleiades, from a =3*^ 20™ 
to 4^ and beyond, and from ^= +30° to several degrees further 
north, is a region singularly devoid of small stars, but covered with 
large masses of very diffuse nebulosity ; this part of the sky will 
attract the attention of any one in sweeping over it with a very 
low power on an ordinary telescope. The field is dull with feeble 
nebulosity." This appears to mark the limit of the nebulae in a 
northern direction, but much nearer to, and around the Pleiades as 
a centre, is much nebulosity in curves and streaks. Last winter 
Prof. Barnard^ using the Willard lens, contrived, by continuing the 
exposure for two nights 1893 Dec. 6 and 8, and carefully cover- 
ing the lens between the two periods, to expose a plate to this 
region for 10*^ 15°^ in all, which showed the nebulous matter as 
described. A drawing from the photograph thus obtained accom- 
panies the number of the Ast. Nach. mentioned above. 
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The Changes in the Speotbtjm of /3 Lye^. — An excerpt from 
the ' Proceedings of theEoyal Society/ vol. Ivi., by Prof . J. N. Lockyer, 
gives us the latest conqlusions with respect to this remarkable star, 
which has received much attention from eminent observers — Belo- 
polsky, Vogel, Keeler, Sidgreaves (who published an interesting 
account of bis spectrographic observations in Mon. Not. E. A. S. 
for December last), and others. It wdll be remembered that the 
period of this variable is about twelve days twenty-two hours ; 
there are two approidmately equal maxima of mag. 3*4, a principal 
minimum of mag. 4*5, and a secondary minimum of 3*9, the period 
of variation given being that which elapses between two successive 
principal minima. 

Prof. Pickering some years ago began to examine the spectrum 
of this star photographically, the dark and bright lines in which 
change their relative position according to the phase of the variability 
of the Hght, giving rise to the conclusion that the star is a binary, 
and a short account of his results was published in these pages, 
vol. xiv. p. 341. At his request Prof. Lockyer continued the work 
at Kensington, and now publishes a preHminary resume of his 
results. We take leave to transcribe here his conclusions as 
given : — 

1. The spectrum is constant at the same interval from principal 

minimum. 

2. The kinds of variation shovm on the photographs are as 

follows : 
(a) Periodical changes in the relative intensities of the lines. 
(6) Periodical doublings of some of the dark lines, 
(c) Periodical changes in the positions of the bright lines with 
respect to the dark ones. 

3. There are two bodies involved giving dark line spectra. 

4. The maximum relative velocity of the two dark line com- 

ponents in the line of sight is about 156 miles per second. 

5. One of the dark Hue components bears a strong resemblance 

to Eigel and the other to Bellatrix. 

6. When the two bodies lie along the Hue of sight, partial eclipses 

occur. This happens near the minima of the light curve. 

7. In addition to dark lines there are several bright oues which 

change their positions with respect to the dark ones. 

8. The bright lines are brightest soon after secondary minimum. 



Db. Nobbeet Heez kindly sends us the following description 
of a method he proposes for determining the changes of level and 
azimuth errors of a meridian circle during an evening, which we 
have ventured to put in our own words for purpose of publication. 

In both of the ends of the axis of a meridian instrument lenses 
of equal focal length are j&xed. Exterior to the axis, and in a line 
with it, are placed, at one end a mark, at the other a microscope 
with micrometer. The levels in the axis thus produce an image 
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o£ the mark in the field of the microscope. As the axis of the 
instrument changes in azimuth or in inclination, the image of the 
znark undergoes a change in position, which may be measured by 
the micrometer. 

We omit the optical formulaB which Dr. Herz gives, and from 

^which he deduces the following example : — If we have an axis 

of 75 cm. length, and put lenses of 30 cm. focal length in each 

end, and at the distance of 150 cm. from one lens a mark, and a 

micrometer at the same distance from the other. Then for a 

change of inclination or of azimuth of i ", the change of position of 

the image will be 0*02 mm., which can be measured quite easily, 

if we take 35 cm. as the focal lengths of the lenses, the change of 

position of the image corresponding to a change of i" in position 

of the axis will be o*o6 mm. The greater the distance between 

^he mark and the micrometer the less wiU any accidental small 

tiaovements of the mark affect the result. 



Attempt to determine the Date of the 'Rig- Veda' by 
lEcLiPSES. — Herr Grinzel has recently made some further investi- 
gations into ancient eclipses ; the most interesting of which is an 
attempt to determine the age of the Rig-Veda by solar eclipses, to 
^which reference appears to be made in those Indian sacred poems. 
ii extending the elements of these phenomena to several centuries 
anterior to those included in Oppolzer's * Canon/ he has been much 
assisted by the tables of Herr R. Schram. For the interpretation 
of the passages in the Rig-Veda he is indebted to Prof. Ludwig, 
who first called attention to the fact of the mention of four 
eclipses in different parts of it. Between B.C. 1200 and 1400 
Herr Ginzel found that three very large (almost or quite total) 
solar eclipses would have been visible at Lahore and fairly 
correspond to the circumstances, so far as they could be gathered, of 
those mentioned in the Rig-Veda. These occurred at sunrise on 
March 4, B.C. 1250, about noon on November 17, b.c. 1301, and 
in the early morning, soon after sunrise, on the 28th of November, 
B.C. 1386. But the magnum opus was to identify the fourth of 
the eclipses mentioned. Prof. Ludwig believed himself able, on 
the authority of another ancient Lidian writing, to fix its date as 
the third day before the autumnal equinox, which in that age 
would fall in the first week of October ; and from the description 
it may be inferred that it took place in the forenoon, whilst Prof. 
Ludwig thinks that the place of observation may have been some 
distance to the south or east of the Punjab. Carrying his 
calculations, by the aid of Schram's tables, back to B.o. 2000, 
Herr Ginzel found one eclipse, and one only, which appeared to 
fit all the circumstances of the case. This occurred on the 5th of 
October, B.C. 1978; and on making as accurate a calculation as 
was possible, he found that the central line passed, from the 
neighbourhood of Bombay to that of Madras, and that at Lahore 
nearly 7 digits of the !Sun would be eclipsed. But another 
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difficulty cropped up. From the way in which this last-mentioned 
eclipse was inserted in the text, Prof. Ludwig considered that 
instead of being much earlier than the other three, it really was 
subsequent to them. It appears, therefore, either that the state- 
ment that it occurred three days before the autumnal equinox 
cannot be trusted, or the three other eclipses took place before 
B.C. 2 GOO. Herr Grinzel seems to prefer the latter alternative, 
which would require further investigations. These questions 
obviously have a bearing on our knowledge of the lunar 
acceleration. W. T. L. 



Has anyone ever come across any record of a magnificent 
comet visible in the Southern Hemisphere towards the end of the 
1 8th century? We have lately had brought to our notice a 
translation of an account, which occurs in the legends of the island 
of Fiji, of an object not recorded in the usual reference-lists of 
comets. The account runs : — " When dawn was near, they (the 
forefathers of the Fijian people) saw a three-tailed star rise above 
the horizon. The appearance of the comet itself was presaged by 
an unusual brightness in that part of the sky, the comet itself 
showing very soon thereafter. The middle tail was the largest o£ 
the three, and its brilliancy was similar to the hues of a rainbow. 
The other two tails, on the right and left of the major one re- 
spectively, were of less magnitude but equal to each other, and 
their brightness was simple white light only. The comet remained 
visible for thirty-seven nights, after which our forefathers saw it 
no more. They credited it with being an omen calculated • to 
indicate the approaching death of a great chief." 

It happened that a chieftain did die shortly after, from which 
fact it has been deduced that this appearance happened within the 
last twenty years of the eighteenth century ; but if any one is able 
to supply the exact date, it would be of interest to certain 
gentlemen who are engaged in an official enquiry into some 
matters in Fiji, as it would possibly fix the date of a certain 
plague which devastated the island. 



British Astronomical Association. — The following Officers 
and Council have been elected to serve for the ensuing session : — 
President^ Mr. E. Walter Maunder; Vice-Presidents, Dr. A. M. 
W. Downing, Dr. W. Huggins, Mr. A. C. Eanyard, Eev. W. 
Sidgreaves ; Treasurer, Mr. W. H. Maw ; Editor, Miss A. S. D. 
Eussell ; Secretaries, Miss Everett, Mr. James Gr. Petrie. Directors 
of Sections : Sun, Miss Brown ; Moon, Mr. T. Q-. Elger ; Mars, 
Mr. B. E. Cammell ; Jupiter, Rev. W. E. Waugh ; Saturn, Eev. A. 
Freeman ; Comets, Mr. W. E. Plummer ; Meteors, Mr. H. Corder ; 
Star Colours, Mr. G-. F. Chambers; Variable Stars, Mr. J. E. 
Gore; Double Stars, Mr. Gr. M. Seabroke; Spectroscopy, Mr. J. 
Bvershed, junr. OtJier Members of the Council, Mr. T. W. Back- 
house, Miss Agnes M. Clerke, Mr. P. F. Duke, Mr. W. S. Franks, 
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Sir Howard Grubb, Mr. Edwin Holmes, Mr. C. E. Peek, Dr. Isaac 
Eoberts, Mr. H. Sadler, Mr. W. H. Wesley. 



United States Naval Obsbevatoey, Washington. — It appears 
that for some time past a re-organization of the higher staS of 
this establishment has been under the consideration of the United 
States Q-overnment, and that there has been some feeling that a 
civilian astronomer should be appointed as Director. We learn 
from the * Washington Post' of Sept. 22 that the new scheme 
settled by the authorities still leaves a naval officer as superin-^ 
tendent of the establishment as a whole, and that the establish- 
ment is divided ilito two branches^-one, purely astronomical, of 
which Prof. Wm. Harkness has been appointed Director, with full 
control of, and responsibility for, the astronomical instruments and 
the work done with them ; the other branch, the nautical, embraces 
in its scope the work done in connection with (i) chronometers 
and the time-service, (2) nautical instruments, (3) magnetism and 
meteorology — each of "wjhich departments is placed in charge of an 
officer who reports to the Superintendent of the observatory. 



Messes. Maomillan have in preparation a * Popular History of 
Celestial Photography,' by Mr. R. A. Gregory and Mr. Albert 
Taylor. The work will contain a complete account of the appli- 
cation of photography to astronomy, and reproductions of many 
of the results obtained. There will be twelve sections, as fol- 
lows : — Instruments of observation ; nebular photography ; star- 
clusters and the Milky Way; the international photographic 
chart ; general stellar photography ; sidereal spectroscopy ; solar 
photography ; eclipse photography ; solar spectroscopy ; lunar 
photography ; photography of planets ; comets and meteors. No 
similar work has yet been published, though Eayet, Eadau, 
Eussell, and others have written more or less condensed summaries 
of the ground covered. 

CoEEECTiON: "The Lowell Obsbevatoey."— In our September 
number, in correcting a mis-statement vidth respect to this 
observatory, we ourselves made an error. The director of this 
institution is not Prof. Pickering, as stated, but the founder, 
Mr. Lowell, is in charge, and, as mentioned in our September 
number, has already published observations. His address is — 
" The Observatory, Flagstaff, Arizona." 

OoTOBEE is notoriously a rainy month ; the weather of the past 
week has been some evidence in this direction, for the total rainfall 
at G-reenwich during the 8 days, from midnight Oct. 23 to midnight 
Oct. 31, amounted to 3*15 inches. The average for the month of 
October, as taken from the Greenwich records for the 50 years 
ending 1890, is 2*81 inches. The rainfall for the whole of the 
month just past is not exceptionally heavy, the record amounts only 
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to about 4 inches, wln^reaa there is on record a ini>ntb, Octobi 
i88o, when tho total reached 7'65 inchea. 

Wa regwt to havt' to announce the death oE Dr. Ludwig 
Sehwnn, which took plaoo on Sept. 29 last. The deceased gentlo- 
nuHi. who was 73 years of age when he died, was formerly Director 
of the Observatory of Dorpati Eussia, which office he resigned in 
the year 1S91. 

Wk also ha\e to record the death of Mr. Edwin Clark. C.E., 
Oreat Marlow, who was beat known as an engineer, but was all 
III! old inerabi.'r of the Eoyal Afltronomical Society. 

An it may bo of advantage to some of our readers, we call atten- 
tiiin til Mr. Quaritch's announcement in our advertisement pages: 
lie in sidling the books which formed l.he late Dr. De La Rue's-' 
library, including many nire star-cat alogues and records of obser^' 
vatioiin, copies of which do not often come into the market. 



Fium AS OsFOKD Note-Book. 
Tub appeiirance of a new volume (VII.) of Cayley's collected i 
]iiilti'r» reminds ti» of the magnitude of this wonderful piece o£ 
wdrli. The Cumbridge University Press offered to undertake the 
jmlilicatiiui iu 1887, and seven large quarto volumes of about 
600 pw's each have now been produced, including 485 papers and 
inonioiiTt. And this is apparently not much more than half! for 
it only brings tho work from 1841 down to 1872, and there are 
yet twenty yen™ more ! The present volume contains a series of 
iuitronnmiani papers — lunar and planetary theories, attractions, and 
unlftr foHp»es — which appeared in the 'Monthly Notices' and 
' Mnimirs ' between i86j and 1872. Astronomical papers previous 
til th«"" are all contained in Volume III. There are half a doaen 
moiT fruin tho ' Monthlv Notices' to come, but nothing of great 
iinporlani'c. Of the whole aeries, the memoir on the " Deter- 
iiiiiiiiru'ii ot tho Orbit of a Planet from three observations," and 
Hull "Hn tho Oraphical Construction of a Solar Eclipse," which 
iiiinii'diiiti'ly follows it in Vol. VII., are of the most general 
liitfli'fwt. A beautiful portrait, drawn by Mr. Lowes Dickenson in 
i«93, forinM the frontispiece to Vol. VII,, a portrait by the same 
artUt in 1874 having appeared in Vol. VI. 

'l'n» I'reiident of the Eoyal Photographic Society (Sir H. T, 
Wood), in his recent address, said that — "He felt that the Boyal 
rhtitoRmphio Society ought to occupy towards the allied bodies 
the snnio position that the Eoyal Society held to the other 
itiiliiritittc »ocieties, and that every advance in photographic know- 
ItidKi' outfht. as a matter of course, to be brought before it just as 
uvury Important advance in general science was recorded in the 
■ l»liilo'nil>hipRl Transactions,' whether or no it came before the 
npoiilal HOulHty— chemical, physical, astronomical, or other— with 
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which it wns directly coneerned," It may be qiieationed whether 
in hoth cases the wish is not father to the thought; but tbe 
notion is a good one \a keep in view. 

It is healthy occaainiittUy to " see ourselves as others see us," and 
a writer in the last volume of Tlie Yellow Book has set Sown in 
unmistakable terms her (for it is " a Woman " who writes) estimate 
of the value of astroaomiial research. The article ia the first one 
in the volume; is entitled " Women — Wives or Mothers"; and 
after some very piain-speaking, in carefully written English, on 
rather delicate topics which do not conceru us (paw the writer 
of the article), the practical conclusion ia arrived at that there is a 
redundant female birth-rate, and that it ought to be stopped. 
There, however, the writer is at a loss ; the proper method of 
stopping the evil is not obvious, and this is the fault of men of 
science. " We are, alas ! science-ridden, and are Ukely to remain 
thus bridled and saddled for many years to come. Every bush 
and every bug grows its own specialist, and yet we, the patient, the 
iong-aoffering public, are left to endure both the fogs that make 
of IJondon one murky pit, and the redundant female birth-rat« 
which threatens more revolutions than all the forces of the 
Anarchists in active combination. Meanwhile these devotees of 
the abstract play about with all sorts of trifles, masquerading as 
grave thinkers, hoping thus to escape their certain judgment-day. 
The identification of criminals by the variation of thumb-prints is 
a pretty conceit : so too is the record of the influence of the moon 
on the tides, which, we are informed, employs all to itself a whole 
and highly p^d professor, with a yearly average of three pupils 
at Cambridge. But what are these save mere fads, on a par with 
leapfrog and skittles, in the presence of the momentous problems 
about and around us ? IJet these gentlemen-jockeys look to it. 
The hour is not far distant when public opinion shall discover 
their uaelessness and send them about their business." 

Many and various have been the demands rcently made by stray 
members of the female population ; but the above hint that an 
astronomer had better hurry up and control the redundancy of It, 
the female population itself, or ho may lose his job, is perhaps one 
of the most curious. 

As regards fogs, however, which perhaps do conceru the 
astronomer, I should like to hear more of a new discovery which, 
according to an article in Tite World for Sept. 26, " may be con- 
fidently expected to conquer smolce." T?te World truly remarks 
that " in the interests of suffering humanity the earliest and 
widest publicity should be given to the invention"; and as the 
matter is not without astronomical interest, as remarked above, I 
here reproduce the description of the system proposed by Col. 
DuUer, C.B., which " can be established at a great factory for .£50, 
and in a single dwelling-house for as many shillings ; and where 
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bouses are of like ekvution the apparatus would serve for & who] 
street or lemice. Colonel Duller was inspii^ in the Undergrouni 
Bailway. He obsei'ved that the engiiie-emoke, when it met bj' 
chauiie a jet of steam from the boiler, did not pass away, but, 
gaining a new and clinging consistency, remained adherent to the 
walls of the tunnel. On this he based a theory which he baa now 
put into scientiHc practice. Smoke, when saturated with steam, 
comes completely under command ; it is a positive product easy to 
manipulate, and only the simplest apparatus is needed to definitely 
dispose of it, or rather its most deleterious constituents, before it 
enters the atmosphere. The Duller protess may be V017 briefly 
described. The smoke paasea from the furnace or iire into a 
chimney shaped like the letter N, and, entering at the left-hand 
end of the letter, is there met by n small jet uf steam, which 
saturates the Binoke and accelerates the upward draught. At the 
top of the letter, continuing the Bienile, another jet of water, in a. 
spray, drives the smoke down to the bottom, where the soot and 
noxious products nre precipitated, while an almost perfectly pure < 
vapour escapes up the last limb of the N. The advantages of j 
this treatment ore obvious. It has been proved to the completed 
satisfaction of chemical experts that more than half the sul- ^ 
phurous acid, so hurtful to breathijig, so injui'ious to vegetation, 
is thus removed, and with it nearly ninety-four per cent, of the 
eoot. Moreover, it is intended that these elements, so deleterious 
in the air, should be sent into the drains, where they give 
invaluable assistance as disinfectants. There is also a marked 
gain as regards the quantity of fuel expended : in dweOiiig-houaes 
half the heating value of the coal no longer goes up the chimney. 
But there can he no sa\'ing on the products of combustion, for it . 
is now shown by careful analysis that there is nothing to be got- J 
out of any manipulation of soot aa fuel." I 

IiABT year's clear skies and this year's cloudy oues would perhaps 
make a fair average year between them. Mr. Clement Scott 
vividly described, a week or two ago, a samjile of this yeai^s 
weather in "Worcestershire. " All nature had changed to the 
minor kev. Damp hens crouched under soaking hayricks. The 
ungathered harvest lay rotting and sprouting in the deserted 
fields." It makes one feel damp to read it. " For ail this sudden 
wave of depression," he goes on, " we had only to thank the 
vengeful 3t. Swithin and the last fatal moon." This reminds me J 
of some pai'agraphs, nearly 40 in all, which were collected in • I 
weekly paper the other day under the heading " Weather WisdMa," 1 
of which the following are specimens : — 

" Sun-spots, now believed to have an 
phenomena, were first observed in 161 1.' 

" "When pigs are seen carrying straw ii 
is favourable for a change of weather." 

And yet " Every civilized nation of the world, even China and 
Japan, now ha» a Weather Bui 
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ETINa OE THE ROYAL ASTRONOMICAL SOCIETY 

Friday, November 9, 1894. 

Capt. W. de W. Abitey, C.B., E.R.S., President^ in the Chair. 

Secretaries : Prof. H. H. Turner, M. A., B.Sc, and 

E. W. Maunder. 

3. Maunder read the Minutes of the last Meeting, which were 
"^^^nfirmed. 

Mr, Maunder, There is always a very large number of presents 
■5^^^ announce at the November meeting, in consequence of the 
^r^ngth of the recess ; and on this occasion there is a particularly 
:^^rge number, many of them of special importance and interest. 
I^Xi the department of pure mathematics we have received from 
^te Delegates of the Clarendon Press the Mathematical Papers 
Of Prof. H. J. S. Smith, edited by Dr. J. W. L. GMaisher ; from 
^^^^o£. Cay ley, Yol. VII. of his Mathematical Papers. In the 
department of fundamental astronomy we have the Radcliffe 
CDatalogue of 6464 stars for the epoch 1890, founded on obser- 
'Vations made during the years 1880 to 1893 under the super- 
intendence of Mr. E J. Stone ; also a new volume of the 
f^ordoba Durchmusterung, extending from 22° to 42° S. dec, with 
'X2 maps. These maps contain three times as many stars to the 
square degree as are contained in the similar maps of Argelander 
^md Schonfield of the northern hemisphere, the Cordoba observers 
"having included a magnitude fainter than was given by Schonfeld 
and Argelander. In the department of astronomical photography 
-we have received a large number of valuable presents. Erom 
Dr. Roberts we have received his beautiful volume of photographs 
of stars, star-clusters, and nebulae. Besides our best thanks to 
Dr. Roberts for the work he has done in photographing star- 
dusters and nebulae, I think we owe him a special debt in that he 
has not been content with taking them for himself, but has placed 
them within the reach of everyone of us by pubb'shing these 
t TOL. rvn. 2 p 
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beautiful pictures. Dr. Roberts hns also presented to the Societ 
twenty-four lantern-Blides, copies of some of his most beautifi 
photf^raphs. Mr. E. B. Barnard has presented to the Societj- a 
large number of transparencies on glass of photographs o£ comets 
and star-clusters which he has taken at the Lick Observatory. 
Perhaps the most interesting amongst the cometary photographs 
are those of Brooks' Comet sliowiog the remarkable break-up 
which took place on Oct. zo, zi, and zz last year. I think it is 
worthy of note that these transparencies which Mr. Barnard has 
given us are copied by his own hands, because he has no assistant 
at the Lick Observatory, and whatever reproductions have to be 
made ho has to do himself. Then we have a number of photo- 
graphs by the late Dr. De La Kue presented by his son. Many 
of these are of very special interest. There is a series of original 
negatives of Jupiter and Saturn, and a large positive on glass of 
the Moon taken in i860. We have also a. number of enlargements 
by Dr. W, Prinz (of the Brussels Observatory) of photographs of 
the Moon, taken at the Lick Observatory. Then we have Dr. GJalle's 
Catalogue of Cometary Orbits, brought up to 1894. In the de- 
partment of solar physics we have a memoir by Mr. Wilson and 
Mr. Gray on the effective temperature of the Sun. From the Lick 
Observatory there are two important volumes. Vol. II, contains 
Mr. Burnham's double-star observations made with the 36-inch 
and the 12-inch refractors at the Lick Observatory. Vol. TTT , 
consists of Weinek's researches on photographs of the Moon taken 
at the Lick Observatory. We have tdso had presented to the 
Society by the Paris Academy Vol. S. of La Place's complete 
works, and Mr. Enohel has presented to the library a volume of 
Eohertaon's Conic Sections, which is especially interesting, ac 
contains a large number of manuscript notes and additions 
Francis BaUy, Then we have Vol. II. of Mr. Espin'a edition 
the well-known handbook, Webb's ' Celestial Objects.' These 1 
some of the moat important presents that have been made to the 
Society. The list is a very full one. 

Dr. Downing. I should like to add my mite of commendation 
to what has fallen from Mr, Maunder with regard to the KadclifEe 
Observatory Catalogue, published by Mr. Stone. Judging from 
the number of stars in the catalogue the work is a remarkable one, 
and from the point of view of quality I have no doubt it will-] 
prove to be on a par with what has been previously published by 
Mr. Stone. I think it will taie rank '.vith the other catalogues m 
northern stars, with which we are aU familiar and the value of 
which we all acknowledge. 

A vote of t;hanks was passed to the donors o£ presents. 

Rev. W. Sidgreaves, in introducing a paper entitled "Notes ca», 
Solar Observations at Stonyhurst* College Observatory," said : — ■ 
I have written the paper on the principle that whatever aiiyon»f 
observes, whether confirmatory of other persons' observations op ' 
not, should be made public aa far as possible. The paper treats 
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of the drawings of aim-spots and fuculs made in 1889, the period 
«f least frequency, of a series of photographs of spol-speutra in 
the yellow-green region and in the region about H, Iv, aud con- 
cludes with some remarks upon the connection between sun-spots 
and torrestrial magnetic disturhanees. 

The Author then explaijied the reason of his selection of the 
year of minimum sohir activity for a preliminary eiaminatioa of 
the drawings. He said that he had hoped that a careful study of 
the laovementa of the spots at this time, when they could he 
followed with loss fear of confusion between old aud neiv forma- 
tions, might lead to some well-dehued rule for the selection and 
treatment of the landmarks for the surface rotation ; hut that he 
had found that their erratic behaviour, even after the lirst days of 
their lives, was such that no improvement on Carrington's measures 
seemed possible without a vexy long series of observations, and 
that probably Carrington's remark upon his own work was no 
exaggeration— that no better result would be obtained under an 
expenditure of ^£5000. 

The positive results from this preliminary examination are as 
follows :^ 

r. The spot-charts show a clear confirmation of the difference 
of rotation velocity in high and low ktiiudea. 

z. The faculae show the same difference more clearly, and indi- 
cate also Carrington's law of this variation. 

3. It is highly probable that spot formation is preceded by 
small hright faculie. 

4. Two high latitude zones of small short-lived facula* appear 
on the charts — one south, the other north, the former being the 
stronger belt. 

5. Eecurrencea of spot formation are shown in eight regions, 
and neai'ly always the recurrences are to the rear of the former 
positions. 

Before referring to the photographs of spot-spectra, Father 
Sidgreaves drew attention to the narrowness of the spot-bands, 
which was owing to the want of light power sufficient for an 
amplification of the solar image, and said that the negative results 
here might be accounted for by this defect of size, hut that he 
thought that negative results should not be kept back. 

I. The plates offer no reliable confirmation of the widening of 
eolar absorption lines. The appearance of widening, which is 
quite noteworthy on the plates, almost entirely fails under micro- 
meter measurements, and there is hardly any perceptible difference 
betjween the apparent widening as shown on the plates exposed to 
the yellow and to the violet rays, 

z. The Btronger or blacker spots almost completely stop the 
photospheric radiation. 

3. The reversals of H and K over or close to a spot are generally 
either not double or only feebly so, while they are comparatively 
widely double away from the spot ; showing that the faculous 
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matter over or near to a spot is at a higher elevation, and falls as 
it recedes from it. Some plates show no reversal immediately over 
the spot, strong single reversal just off the spot, and wide double 
reversal away from it. 

Father Sidgreaves then remarked upon the reversals of H and 
K by the integrated solar light — that the number of exposures 
made in this manner (i. e, with the sunshine thrown upon the slit 
without a condenser) was not sufficient to draw conclusions from 
them, and these plates have not been mentioned in the paper. 
But it might be added that so far it is not clear whether or not 
the pair of fine bright lines at the centre of the K band are ever 
absent ; that their appearance on the plate depends much upon the 
time of exposure and fullness of development, and possibly upon 
the granulation of the plate. More than one plate has shown 
them at a time when faculae were very scanty visually, and spots 
very few. 

The Rev. A, L, Cortie, With regard to the widening of the 
lines, I have not observed the Sun-spots by photography, but I 
have made a great number of eye observations, though not in the 
part of the spectrum in which Father Sidgreaves is working, but 
in the red end, and undoubtedly, so far as eye observations show, the 
lines are widened in spots ; and this is not due to any optical 
delusion, otherwise we should always have the same relative 
amount of widening in the lines, and the same lines affected. 
We have different hnes widened, and widened differently at 
different parts of the spot-period, and in the various spots of 
the period. Observations of this kind have been made by many 
others — by Father Secchi, Dr. Vogel, Pi'of. Young, Mr. Maunder, 
by Prof. Lockyer and his assistants. 

Mr. A. Taylor, There is one other point. Frequently 1 have 
noticed that lines which cannot be detected in the solar spectrum 
are distinctly seen across the spot-band, which is a most con- 
clusive proof that the widening has a real existence and is not 
optical. 

Mr. B. A. Gregory. I have photographs taken at South Ken- 
sington which show the lines widened over the spot. I exhibit 
these at popular lectures, and the appearance is sufficiently marked 
to be accepted by audiences as evidence that the lines are really 
widened, and that it is not simply a delusion. 

Mr. Maunder. The paper which Father Sidgreaves has pre- 
sented to the Society raises an exceedingly large number of im- 
portant questions, and there are two or three questions I would 
wish to ask him upon it. First with regard to that portion of the 
paper which dealt with the precedence of the formation of faculse. 
Father Sidgreaves mentioned that he had seen cases in 1889 where 
the faculsB were formed before the spot. I should like to ask 
whether those spot-groups were near the east or near the west 
limb, or equally divided between the two, because the strength of 
the evidence is very diffier^Qt whether wo haye a spot formiiig near 
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the west limb or near the east limb. If the facula is seen first 
neap the west limb, I should say it is very strong proof of the prior 
formation of the facnlffi. Then comes the y^nestion o£ the deter- 
mination of the rotatiou period ; that is a, matter of great difficulty. 
In any long-fontinued group we find that the group as a whole 
moves very freely on the Sun's surface, and the individual membera 
of the group move with a still greater freedom. It is, as Father 
Sidgreavea says, a common thing for the leader spot to rush 
forward from the group at considerable speed. But, furtlier, 
when tbe group has passed its period of greatest ai^tivity, and 
when practically on!y the leader spot remains, it ia not introqueufc 
for the leader spot to travel backwards towards the original seat of 
formation. Consequently we may take a group and derive three 
entirely different rotat'on periods from that one group. If we 
divide the lifetime of the group into three periods — the period 
of formation, the period of greatest development, aad the period 
of decline— that will give us widely different results in a great 
number of cases. "With regard to the widening of the spot-linea, 
the solar spectrum is irregular in this way. The red end shows 
us by far the greatest number of widened lines and the most con- 
epicnoufl. Between C and D is a region very rich in lines which 
vriden when the light emanates from a spot. From " D " t« "6 " 
the widened hues are not eo conspicuous or numerous as in the 
lower region. From " 6 " to " F " I think we get a richer region ; 
beyond " F " to the violet I believe very few have been observed 
by the eye. But a more cert-uin observation ia that of the appear- 
ance of new linea over spots, and I should hke to ask Father 
Sidgreaves whether his photographs show any evidence of that. 
Near the group of "h" linea I have over and over again 
noticed fresh hnes which do not appear in the spectrum of the 
normal solar disk. There is one objection which might be raised 
against the eye observations of widened linea ; and that is, with the 
small dispersion that I have used it is quite possible that what was 
observed was not a widening of lines but the appearance of new 
lines. I should like to have the opportunity of making the obser- 
vations with a greater dispersion than I have yet done. Theoreti- 
cally I should say it was not at all unlikely that we should find that 
the principal absorption in the spot was not a selective absorption 
but a general, and therefore would not show itself by increased 
widening of the lines. There are two kinds of absorption exhibited 
in the solar spectrum — the one selective and the other general. 
The general absorption shows itself in the diminution of light 
towards the limb, and the selective in the Fraunhofer lines ; and I 
think the darkness of the spot is due rather to the absorption 
from Bohd matter than to that of vapours. 

Rev. W. Sidgreaves. With regard to the question of faculs, I am 
Borry to say I am not sufficiently clear in my memory as to whether 
they were on the eastern or western hmb. I think the first one 
ve came across was near the eastern limb; the evidence in this 
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case seemed to be quite conclusive. The faculae were in a position 
in which no laculaB had been sketched for a very long period 
before, and there is no trace of the spot until two days after the 
small faculae were seen. I am not able to. answer the question 
with regard to the v^ estern limb. As to the reversal of lines in 
the spectra of spots and faculae, the effect of spots themselves on 
the reversal of the "H" and "K" lines is absolutely nothing 
so far I have been able to detect. Whenever any reversal of these 
lines is detected there is always faculae near the spot. There may 
be reversal of the line completely crossing the spot, but my belief 
is that this reversal is caused by faculje covering the spot, and 
when this has drifted away, leaving the spot in all its blackness, 
no reversal of the lines can be seen. 

The President, We have had a very good discussion on this 
subject. Father Sidgreaves has on several occasions appealed to 
me on one or two points which I have not been able to pay par- 
ticular attention to up to the present moment. Many matters have 
been brought before us by Father Sidgreaves, and one cannot con- 
fine one's attention to any particular point ; one has to think of 
the general interest of the paper. For my part I do not think 
there is much difference between the eye and photography for 
these observations. Both are affected by irradiation, and that 
effect will never be got rid of, but probably it will be better elimi- 
nated on a photographic plate. With reference to the appearance 
of lines in the spectrum of a sun-spot, it is practically on all fours 
with what one would expect. When there is a bright background 
the fine Hne would not be able to be seen, and if there is a small 
dispersion the less those fine hues will be seen. As to the widen- 
ing of the lines, the whole gist of the thing seems to me to be 
that two or three lines must be taken in the same region of the 
spectrum, and it must be observed whether th^y are all equally 
widened. Thev must be lines of the same character, and the same 
density, and the same fineness, in order to give a practical deter- 
mination as to whether those lines are formed by physical pheno- 
mena which take place in the Sun, or whether they are due to the 
defects in the photographic plate. Mr. Maunder remarked about 
the selective absorption ; I prefer myself to call this " special " 
absorption. I think the general absorption has a greal deal to do 
with these spots. We are very much obliged to the readers of 
these papers. 

Prof. Turner read an abstract of a paper by Mr, R, A, Sampson 
on " The Rotation and Mechanical Stiate of the Sun " (v. p. 403). 

Br, Isaac JRoherts then showed and explained photographs of the 
Nebulae y I. 143 and II. 536 Virginis taken with the 20-inch re- 
flector on April 9th, 1894, with three hours' exposure. These 
nebulaa are described in the New Catalogue and in the General 
Catalogue ; and Lord Eosse recorded the results of seven observa- 
tions made between 1855 and 1862. The photograph showed the 
nebulsB to somewhat resemble the letter " D " with lie curved side 
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north preceding, and a star of about 15 magnitude in the centre 
* of the curvature, the interior being filled with nebulosity of differdit 
densities, within which were four or five star-like condensa- 
tions. There was no spiral appearance, as suggested by Lord 
£osse. 

Dr. Roberts next exhibited photographs of the Nebulae y T. 84, 
Jh 1442, and y II. 344 Comae Berenicis, taken with the 20-inch 
reflector. Lord Rosse recorded six observations of the nebulae 
between 1850 and 1867, and described their appearance as a 
spiral with arms. The photograph showed the formation to be an 
ellipse and not a spiral. Both the star and the nebulosity 
surrounding it had well-defined margins, and there was some 
evidence of nebulous condensation. Within the rings were several 
well-defined stars which might or might not be connected with 
the nebulae. Nebula A 1442 had a stellar nucleus surrounded by 
nebulosity. 

Mr. T. Lewis read a note on the binary star k Pegasi (j8 989)^ 
In Aug. 1880 Mr. Burn ham found the large star to be a close 
double, and his measurements were given in the ' Monthly Notices ^ 
of March 1890. The extreme difficulty of measuring so close & 
pair seemed to have deterred other observers from attempting 
observations of this star, but Mr. Lewis had measured this pair 
i^ecently with the Greenwich 28-inch refractor. 

Mr. Lewis in presenting a piaper on the orbit of ly Cassiopeia^ 
(S 60) said that a better knowledge of the orbit of this star is 
desirable, and double-star observers ought to give it some attention. 
G?he components are of yellow and purple colour, and of the 4th 
and 7*6 magnitude respectively. This system has an unusually 
large proper motion of +o'-i 36 in E.A. and +o"'48i in N.P.D. 
The mean of the determinations of the parallax gives o''*2. 

Mr. Maunder. Mr. Lewis' observation of k Pegasi ip: a testimony 
"to his skill and keenness of sight as a double-star observer ; and 
filso it may be regarded as satisfactory as showing the defining- 
power of the new refractor at Greenwich. Of its light-gathering 
qualities perhaps an observation of my own on Monday night last 
may furnish some evidence. I looked for the satellites of Mar& 
with it and found them both. There was not the smallest difficulty 
in seeing and measuring the satellites. 

The President. It is a curious thing that all these small com- 
panions seem to be blue or purple. There is a theory which tends 
to show that these stars are not actually blue, but that owing to 
their faintness they appear to be of that colour. That is to say, 
it does not follow from the observation that the light which 
Emanates from these bodies is all of the wave-length which causes 
blue light ; but, as in looking at a faint object the first rays which 
«tffect the eye are the blue rays, we must not be surprised to hear 
t^liat these small companions are blue, and we must not build on 
t^Ms foundation any theory as to their constitution. 
A vote of thanks was accorded to Mr. Lewis. 
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Prof, Turner read extracts from a paper by Dr, A, A, Rambaut 
*' On the Effect of Atmosplieric Dispersion upon the Position of a 
Star.'* An important part of this paper dealt with the helio- 
metric observations of a Centauri made by Dr. Gill. Dr. Gill him- 
self found a systematic error which he ascribed to the fact that 
the line joining his eyes was not always parallel to the line joining 
the pair of objects under measurement. To eliminate this syste- 
matic error, Dr. Gill, in his discussion of results, introduced four 
unknown quantities ; Prof. "Etambaut substituted one quantity, 
representing atmospheric dispersion. The value of this quantity 
determined was '007 of a second of arc, and the residuals were not 
much larger than those found by Dr. Gill. Prof. Eambaut also 
discussed Dr. Elkin's measures of a Centauri. Although he had 
introduced this new hypothesis into the discussion of the measures 
for the paraUax of this star, the result was essentially the same as 
that obtained by Dr. Gill, namely 74 of a second of arc instead of 
•75 obtained by Dr. GiU. 

Prof. Turner added : I was struck by the remark that Prof. 
Eambaut attributes a change in the amount of the dispersion to 
the fact that a gauze screen was used to diminish the light, and I 
did not see how a diminution in light might cause a change in 
colour. Prom the remark of our President, however, that change 
of magnitude of a star is perhaps in some cases synchronous with 
a change of colour, it is possible that this point in Prof. Bam- 
baut's paper may be found to be more nearly connected with fact 
than I supposed. 

The President, The paper is one which requires careful con- 
sideration. Whether it affects the results of Dr. Gill's observations 
remains to be proved. However, all such papers as these are of 
value, and we should pass a vote of thanks to Dr. Rambaut for 
having given us the opportunity of considering this question. 

Mr. Maunder, Might J mention what I thought a very pretty 
illustration of the point the President raised, that a faint light 
appears to us of a bluish tint. In the late Lord Beaconsfield's 
romance of * Alroy ' he represents the Hebrew army as encamped 
on the eve of the Sabbath. The Rabbis stand watching the effect 
of the light on skeins of white silk. So long as the skeins appear 
rosy the work of the camp goes on ; when they turn to gold the 
preparations for the Sabbath are pushed on ; when they have 
become blue all is hushed and at rest throughout the camp, the 
Sabbath has begun. 

Mr, Stone made some remarks on his comparison of the new 
Radcliffe Catalogue for 1890 with the Greenwich Pive-Tear 
Catalogue 1890. A comparison of the North Polar distances of 
these catalogues showed a systematic difference. Por stars near 
the pole this difference was insensible; for stars of N.P.D. 52° to 
103° it amounted to about about o"'8. Mr. Stone suggested that 
this might be caused, to a great extent, by the application of the 
R— D correction at Greenwich; but, of course, it was not pre- 
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tended that the Badclifie observations were free from eTatematic 
error. On comparing the Kadcliffe observations with those of the 
Cape 1880 catalogue a closer agreement was found ; but there n'aa 
in this case a systematic difference of o"'4, tlie Cape results being 
nearly a mean between Ibe BoddifEe and Grreenwich observations. 
Mr. Stone considered o"'4 was not a large residual from the point 
of view that the making and comparison of these observations was 
equivalent to measuring aji arc of 180°. 

Mr, Thacktrny read a paper on " A Comparison of the Poiilkova 
Catalogue 1885 with the Greenwich Ten-year Catalogue 1880 aud 
the Greenwich Five-year Catalogue 1890," from whicb it appeared 
that there was a very satisfactory agrsement eiistiug between the 
declinations observed with the vertical circle at Poulkova aad 
those with the trans it- circle at Greenwich. 

Prof. Tamer read a paper by Dr. Gill on the latitude of the 
Eoyal Observatory, Cape of Good Hope, Dr. Gill, on comparison 
of the recent Greenwich and Cape catalogues, had found a correc- 
tion to the latitude of the Cope of o''z, and a correction to the 
latitude of Greenwich of o"-i. Though sensible, these corrections 
were not so krge as those found by Mr. Stone. Dr. Gill further 
suggested the diminution of the constant of refraction by yj^ of 
its amount. The occasion of the present paper was the publica- 
tioD of a series of fundamental observations at Poulkova, which 
had enabled Dr, Gill to get bis latitude with very great accuracy, 
and confirmed his previous results. 

Mr. Bowninff. With regard to the discordance detected between 
zenith-diHtances as measured by difierent instruments, I have 
lately had the opportunity of seeing Dr. Gill's results, which will 
appear in his forthcoming Cape Catalogue, 1885. He gets a 
discordance of o"-5 between the Cape and Greenwich at ten 
degrees north of the equator. There is one point worth mention- 
ing, and that is that zenith-distances at Greenwich are reduced to 
the mean of reflection and direct results. I cannot see any justi- 
fication for that course, but I think it has always been adopted at 
Greenwich ; and with our present light* on discordances between 
reflection and direct observations, I should say it is erroneous, and 
the direct results ought to be taken as correct. 

The following papers were announced and partly read : — 

Prof. E. W. Br<min. " Note on the Lunar Theory." 

W, It. Finlay. " On the Computation of Star Corrections." 

Itaae Moberta, " Photograph of the Nebulffi ^ I. 84, S 1442, 

and i§ n. 344 Comse Berenicis." 

Isaac Eoberle. " Photograph of the Nebulie y I. 143 and II. 

536 Virginis." 

W. 6. Tkacke-ray. " Comparison of the Poulkova Catalogue 

1885 with the Greenwich Ten-year 18S0 and E'ive-jear i8go 

Catalogues." 
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T. Lewis, " Note on the Binary Star k Pegasi (/3 989)." 

T. Lewis, " On the Orbit of ij Cassiopeiae (2 60)." 

David QUI, " Note on the Latitude of the Eojal Observatory, 
Cape of Good Hope." 

Bev. W, Sidgreaves, " Notes on Solar Observations at Stony- 
hurst College Observatory." 

Prof, A, A, Ramhaut, " On the Effect of Atmospheric Disper- 
sion upon the Position of a Star." 

W, E, Flummvr, *' Preliminary Note on the Position of the 
Liverpool Observatory." 

W, E, Plummer, "Observations of Comet II. 1894 (Grale), 
made at the Liverpool Observatory.' 

R. A. Sampson, " On the Eolation and Mechanical State of 
the Sun." 

Prof, S, Newcomh, " Note on Mr. Stone's Theory of the Measure 
of Time." . 

E, J, Stone, '* A Comparison between the results of the Rad- 
cliffe Catalogue of Stars 1890 and the Greenwich Five-year 
Catalogue 1890." 

The following gentlemen were elected Pellows of the Society : — 

Major Archibald Drwmmond^ Guards' Club, Pall Mall, S.W. ; 
S. Maitland Baird Gemmill, 254 St. George's Road, Glasgow ; 
Samuel A, Saunder, M.A., Wellington College, Berks. 

The folio wiog gentlemen were elected Associates of the Society: — 

Prof, A, A, Michelson, University, Chicago ; Prof, H, Poincare^ 
h I'Institut, Paris. 

The following Candidates were proposed for election as Fellows 
of the Society : — 

J, J, Avhertin, ^^ Duke St., St. James's, S.W. (proposed by Sir 
E. S. Ball). 

C, J, Greene, M.E.C.S., 10 St. Paul's Square, Preston (proposed 
by E. Wilding). 

Frederic Hammond, F.E.I.B.A., 2 Mercer's Eoad, Tufnell Park, 
N. (proposed by J. I. Berry). 

William Harnett, Cullentra, Wimbledon Park, S.W. (proposed 
by John Browning). 

Rev, Thomas Rosehy, M. A., LL.D., The Parsonage, Marrickville, 
Sydney, N.S. Wales (proposed by E. T. A. Innes). 

Rev, Peter Hately Waddell, M.A., B.D., The Manse, Whitekirk, 
East Lothian, Scotland (proposed by William Peck). 

Robert Wigglesworth, York (proposed by A. A. Common), 
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BEITISH ASTEONOMICAL ASSOCIATION. 

The Annual Meeting of the British Astronomical Association was 
held in the Botanical Theatre, University College, on Wednesday 
evening, 31st October, Dr. A. M. W. Downing, M.A., F.R.A.S., 
President, in the Chair. 

Mr. P. F. Duke, the senior Secretary, read the names of 31 
candidates for membership, including 10 from Sydney, New South 
Wales, and mentioned that 23 candidates for membership were 
reported by the new West of Scotland Branch. The election of 
5 new members by the Council was confirmed by the Meeting, 
after which the year's accounts were passed as presented. 

Miss Everett read extracts from the Beport of the Council on 
the Progress of Astronomy during the year ending September 30, 
1894. 

The retiring President then dehvered his address, in which he 
expressed his satisfaction at the continued success and prosperity 
of the Association, which now numbered nearly a thousand 
members. The financial state of the Association was satisfactory, 
property had accumulated, the Joumal and the Memoirs had 
improved, and he was gratified to say that the North-western 
Branch was firmly established, and that other branches in Glasgow 
and New South Wales were in process of formation. The Presi- 
dent also referred to the position of ladies in the Association ; the 
list of officers for the coming session showed that three ladies had 
been elected to important posts, and he alluded also to the con- 
tinued generosity of Miss Brown. 

The Report of the Scrutineers of the Ballot having been read 
by Mr. Kennedy, 

Votes of thanks were passed to the retiring Members of the 
Council, the Auditors, the Scrutineers, and the retiring President. 

Mr. E, Holmes read a paper on " Star Streams,^' in which con- 
siderable reference was made to an article by Mr. Wesley in the 
August number of ' Knowledge.' Any number of stars he main- 
tained, in almost any order, could be connected by irregular 
curves, but that a number of stars in streams or lines, curved or 
otherwise, should be connected by nebulosity had always appeared 
to him something astounding. The instance most often quoted, and 
therefore, he supposed, most strongly relied on, was the so-called 
** celestial way " in the Pleiades. At first sight a nebulous band did 
appear to connect seven stars, but there was a great lack of 
scientific exactness in all descriptions of it. He referred to the 
exaggerated disks of all stars upon photographs, and considered 
that the appearance of a line was often caused by the overlapping 
of the exaggerated disks of stars where they happened to be more 
numerous than in neighbouring parts of the photograph. 

Mr. Wesley said that Mr. Holmes appeared to have misunder- 
stood the point of his paper. It was intended to call attention to 
the very remarkable dark patches amongst a great crowd of stars. 
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If the stars were all on one plane, it would be very natural that 
there should be such rifts, but what the form of anj kind of rifts 
could be, seeing that the stars were spread through space, seemed 
to him an insoluble problem. He felt inclined to adopt Mr. Ean- 
yard's hypothesis, and to regard the rifts as due to some light- 
absorbing matter. 

Mr. E. W. Maunder objected to Mr. Holmes' statement that 
photographs of clusters always showed nebulosity, and referred to 
one taken by Dr. Kussell, of the Sydney Observatory, which 
showed no trace of nebulosity after 1 2 hours' exposure. He also 
reminded tihe audience that Mr. Proctor had discussed the point 
raised by Mr. Holmes several years ago, and had pointed out that 
wherever — roughly speaking — they found a cluster of bright stars 
they also found a tendency to cluster in fainter magnitudes. He 
thought there was no getting over Mr. Proctor's argument, and 
that they must regard apparent clusters as, in the main, real 
clusters, notwithstanding the vast range of magnitude they showed.. 

Dr, Roberts said that Mr. Holmes had raised an important 
question, but that he had gone further than he would have done if 
he had been fully on his guard. There were numerous photo- 
graphs of spiral and elliptical nebulae in the library of the Royal 
Astronomical Society that had undoubted stars and star-like con- 
densations in the streams of nebulosity. He had always regarded 
the nebulous line in the Pleiades as an elHptic or circular nebula 
seen edgeways. The bright stars that were seen in that long line 
might not belong to it. They could not assume that the Une was 
caused by the overlapping of the photographic disks of the stars, 
for if that was the case there would be some irregularity, but on 
no photograph was there any trace of the breaking-up of the 
nebulosity. 

Mr, E, W. Maunder read some notes on recent observations of 
Linne by Herr Leo Brenner, in which the observer stated that on 
June 10 he saw, with a distinctness that excluded every doubt, that 
Linne was still a crater with walls, but that it had probably 
changed since Madler's time. 

Mr, Green remarked that many years ago when the question 
was agitated he had seen Linne as a crater very clearly indeed, 
and possessed a drawing of it that he had made at the time. 

The Meeting then adjourned. 



EOTAL METEOEOLOGIOAL SOCIETY. 

The opening meeting of the session was held on Wednesday 
evening the 21st instant, at the Institution of Civil Engineers, 
Westminster, Mr. E. Inwards, E.E.A.S., President, in the Chair. 

Dr. H. B. Gruppy read a paper on ** Suggestions as to the Methods 
of determining the Influence of Springs on the Temperature of a 
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Eiver, as" illustrated by the Thames and its tributaries.'* The 
methods suggested were : — i. Comparison of the curves of the 
monthly means of the temperatures of the air and of the water for 
the river under observation with those of a river beyond the con- 
trolling influence of springs. 2. Comparison of the monthly means 
of the temperature of the river under investigation with that of a 
river beyond the control of the springs. 3. Comparison of the 
range of the monthly means of the river temperature with that of 
the air in the shade. 4. Comparison of the daily range of water 
temperature at different stations along a river's course. 5. Com- 
parison of sunrise observations made at different stations along a 
river's course. 6. Comparison of observations made at different 
stations along a river's course at the hour of maximum tempera- 
ture. 7. Comparison of the results obtained from a single series 
of observations made in one day along the whole course of a 
small tributary like the Wandle, or along the upper course of a 
larger tributary as the Kennet. 8. Determination of the distance 
from its sources at which the river begins to freeze. 

Mr. Eric S. Bruce, E.E.Met.Soc, exhibited and described some 
lantern-slides showing the disastrous effects of the great gale of 
November 17th and i8th, 1893, upon trees in Perthshire, Scotland. 

Mr. Alfred B. Wollaston gave an account of the formation of 
some waterspouts which he had observed in the Bay of Bengal. 



Notes on Mars in 1894. 

The great Cloud- Formation of October, — Mention was made in 
the November number of ' The Observatory,' p. 349, of the re- 
markable obscuration of the continental region lying north of the 
Mare Cimmerium, and of the Mare Cimmerium itself, by what 
was probably cloud or mist. Various interesting particulars con- 
cerning this have since been published by other observers, and it 
would appear beyond doubt that it is by far the greatest and best 
authenticated instance of the kind hitherto recorded. The change 
produced in the appearance of the planet was so enormous and so 
striking that I hardly dared believe the evidence of my own eyes. 
The Maraldi Sea of Mr. Green's map is one of the largest, darkest, 
most definite, and most characteristic of the Martian seas. Yet 
the greater part of this extensive sea disappeared altogether from 
view I And in addition the great continental region extending 
from this sea up to about north latitude 20° was also densely 
obscured by cloud or mist, together with the peninsula Hesperia. 
In view of the extent and importance of this vast cloud-formation, 
which must considerably modify our ideas concerning the Martian 
meteorology, I give below an analysis of such observations as have 
come to my knowledge up to the present time. The record is 
already fairly complete as regards the general aspect, though when 
further observations and drawings come to be published we shall 
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doubtless have much additional and important information con- 
cerning the details of the phenomenon. In the following account 
" the continent " means the large continental area extending from 
the Maraldi Sea up to about N. latitude 20°. East and west are 
used in the same sense as they are on the Earth. The Mare Cim- 
merium constitutes the western and larger portion of the Maraldi 
JSea ; the Mare Sirenum the eastern and smaller portion of the 
same. The observer's names are given in brackets at the end of 
the observations. 

Oct. 10, 9**- 10**. A veil of cloud or fog extended over aU the 
region to the east of the Sjrtis Minor, hiding the eastern part of 
the Mare Tyrrhenum and the whole of the Mare Cimmerium. 
(Flammarion.) 

In a drawing of the same date the M. Cimmerium is shown 
quite pale compared with the M. Tyrrhenum, and Hesperia 
abnormal. No canals appear on the continent. (Schiaparelli.)* 

Oct. 12, 9**. **The Mare Cimmerium, which was very dark in 
August and less dark in September, is now the brightest of all 
seas." In a drawing it is shown quite pale compared with the 
M. Tyrrhenum. Canals on the continent well seen. (Brenner.) 

Oct. 14, 8|^. The middle portion of the M. Cimmerium is 
drawn bright, like an abnormal development of the island Cim- 
meria. The canals on the continent seem to have been remarkably 
distinct and well seen, the Orcus being double and the Cerberus 
broad. (Brenner.) 

8|**-ioJ*^. The Maraldi Sea faint white, just a trace of the 
north edge could be seen. Zephyria, Aeolis, and Aethiopis were 
bright orange, the south border of these helping to define the N. 
border of the Maraldi Sea. Hesperia whitish. (MacEwen.) 

I o*^ I o™- 1 o^ 45™. Hesperia very bright and rather white. The 
western part of the M. Cimmerium seemed unusually narrow and 
inconspicuous, not much broader than the Triton. It was suspected 
to be much overspread by cloud. (Williams.) 

Oct. 15, 9|'*-io|*'. The details appeared the same as on the 
14th. (MacEwen.) 

9** 45™-io*^ 15"' '* The Mare Cimmerium has practically dis- 
appeared." Only a narrow, faint, indefinite streak was visible 
along the coast of Hesperia. At the west end of this streak was 
a darker spot. The continent bright yellowish-white and destitute 
of canals, as described in * The Ofcervatory ' for November, p. 349. 
(Williams.) 

Mr. Cammell has a drawing made on this night, but about an 
hour later than my observation, which shows nothing abnormal 
beyond the M. Cimmerium being rather pale. At this time, 
however, the region was too near the limb to be well observed. 

"* For further particulars concerning the obeerrations and drawings of 
Messrs. Brenner and Schiaparelli see ' l^glish Mechanic,' Norember 2 and 16. 
Professor Sohiaparelli remarks that he had never before seen such enormous 
▼ariations in this region. 
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Oct. 16, 9 1**. "The Mare Cimmerium is visible only along the 
coast of Hesperia ; the rest was brighter than the continent, as if 
covered with clouds." (Brenner.) His drawing closely resembles 
one of mine made on the preceding night. No canals are shown 
on the continent, though the definition was " the best possible." 
Compare this with his observation of the 14th, when the canals 
were so very well seen. 

9^ 50™- 10*^ 15°^. " Hesperia is very briUiant and cloud-covered, 
and the Mare Cimmerium is hardly to be traced, being nearly all 
cloud-covered. It is a most extraordinary sight." The Mare 
Sirenum seemed feint and indefinite. No canals seen on the 
continent. (Williams.) 

Oct. 17, 10^ d^-10^ 20°". Mare Cimmerium nearly all hidden 
by cloud, from beneath which a small portion at the west end and 
a fragment of Hesperia projected. This small portion was about 
as dark as the M. Tyrrhenum. M. Sirenum seemed faint and in- 
distinct. (Williams.) 

Oct. 19, lo*" 30°*. West end of M. Cimmerium was dark and 
definite as far as the mouth of the Cyclops ; the rest of the Mare 
being as bright as the continent, excepting a narrow, faint, inde- 
finite dark channel on the south. M. Sirenum dark, but shape 
peculiar. (Williams.) 

Oct. 21, 8** 3o°»-8*' 50". M. Sirenum dark and definite up to 
about the place of Titanum Sinus, but from here the Maraldi Sea 
disappeared entirely. The latter part was actually brighter than 
the continent. (Williams.) 

I o^-i I ^. " Mist over the Maraldi Sea diffused and faint, making 
the outline of the north edge difficult to define." (MacEwen.) 

Oct. 22, lOg^^-iig**. Observations same as for the 21st. 
(MacEwen.) 

Oct. 27, 8**-i2^ "Trouvelot Bay but' very dimly seen, and so 
was the Maraldi Sea, there being a number of white patches 
visible on it. Hesperia was visible as a faint orange marking." 
(MacEwen.) 

Oct. 28, 7*" 35°'-7*' 50"". Mare Sirenum quite faint and in- 
conspicuous. (Williams.) 

Oct. 30, 8*^-1 1 §''. The Maraldi Sea very faint, dusky orange 
or pale brown. (MacEwen.) 

Nov. I, 8^-12*^. The Maraldi Sea very faint, pale brown, 
(MacEwen.) 

At the time of writing the Maraldi Sea has quite regained its 
normal appearance, being about as dark as the Mare Tyrrhenum. 
So, too, in great measure has the continent. It will be gathered 
from the foregoing notes that there were considerable variations 
in the extent of the cloud-envelope from day to day, with local 
and partial thinnings of the clouds. This is only what might 
naturally be expected. Various circumstances lead me to thmk 
that there was a layer of cloud at a considerable altitude above the 
surface, and not a mere ground mist or fog. 
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The Canals. — Cloudy and unfavourable weather has much hin- 
dered the observation of these interesting features lately. The 
Hydraotes was seen double on Nov. 5, the Lacus Lunae being also 
double, appearing like two thicker and darker portions of the two 
lines of the canal. On the other side of the lake the Hydraotes 
was continued by the Nilus. This appeared dark and definite, but 
it was too near the limb for it to be possible to say whether it was 
double or not. On the same night the Ganges and Chrysorrhoas 
were observed double again. The Amenthes, so broad, dark, and 
conspicuous in October (see ' Observatory,' November, p. 348), 
has almost disappeared. It is worthy of note that the remarkable 
increase in prominence of this canal in October occurred at the 
time when the continent east of it was enveloped in cloud. The 
Orcus was, observed double by Herr Brenner on Oct. 14, and the 
Nectar was seen very intensely double in Arizona on Oct. 8 by 
M. Douglass. So that altogether at least 13 canals have already 
been seen double at this opposition *. 

West Brighton, 1894, Nov. 20. A. Stajsxet Williams. 



On the Recurrence of Transits of Mercury, 

Attention was called by the Eev. S. J. Johnson in the last 
number of the ' Observatory ' to the close approach of Mercury to 
the Sun in Nov. 1901. The laws of the recurrence of Transits of 
Mercury are very simple, but as they are not fully discussed in 
most of the ordinary text-books it may be advisable to give them 
here, working out the circumstances of the above close approach 
as an illustration. In the examination of this subject I have 
made use of the discussion of the subject by Prof. Newcomb 
(Astronomical Papers issued by the American N. A. Office, vol. i.). 
It is necessary to discuss November and May transits separately, 
as the circumstances of recurrence in the two cases are quite 
different, in consequence of the large eccentricity of Mercury's 
orbit. We may in each case, without large error, consider the 
paths of the planet across the Sun's disk as parallel at all transits ; 
and it will be readily appreciated that the recurrence of a transit 
at any conjunction of Mercury with the Sun near a node of 
Mercury's orbit depends on the amount by which the line repre- 
senting the path has shifted northward or southward since the 
last transit at that node, the amount of this shift obviously de- 
pending on the relative distances from the node at which the 
conjunctions happen. In the case of the November transits the 
Sun's diameter is 32' 24", and from comparison of the synodic 
period of Mercury (115*88 days) with the length of the year it 

* According to a recent telegram two additional canals (Phison and 
Euphrates) were seen double by Mr. Lowell on Nov. 19. Titan and Eumenides 
are also double. 
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will be found that the sh^t in the path of the planet on the Sun's 
disk is as follows : — 

After 6 years 31 35" N. 

j> 7 >> 23 16 S. 

Hence after 13 years it is 8 19 N. 

„ 46(3x13 + 7) I 41 N. 

„ 217 (14x13+5x7) • o 14 N. 

Since the space between the paths at an interval of 6 years is 
so nearly equal to the diameter of the Sun, the occurrence of two 
transits separated by 6 years is rare. The last occurrence was in 
the years 1776, 1782, and the next will be 217 years later, in 
1993, 1999. There will probably not be another case after this 
till two or three times the 217-year period. 

We can now deduce from the circumstances of any one 
November transit those of others for a considerable interval of 
time before and after. For example, let us take the recent transit, 
when Mercury passed 4' 26" North of the Sun's centre. • In 

Nov. 1900 it will pass ^6' 1" N. of the Sun's centre, 
1901 „ 18 50 S. 

1907 „ 12 45 N. 

1914 „ 10 31 S. 

1920 „ 2T 4 N. 

1927 „ 2 12 S. 

1940 „ 6 7 N. 

1947 » ^7 9 S. 
and so on. 

There will thus be transits in Nov. 1907, 191 4, 1927, 1940, 
while in 1 901, 1920, 1947 it will pass at distances of 2' 38", 4' 52", 
o' 57" respectively from the limb. Of course perturbations (which 
are neglected here) will disturb these results to a small extent, 
but certainly not sufficiently to bring the planet on the Sun in 
1901. 

We can also by the above rules trace the circumstances of 
transits before 1894. We thus determine that 

in Nov. 1848 the planet passed 2' 45" N. of the Sun's centre, 

1861 „ II 4 N. „ 

1868 „ 12 12 S. „ 



» 

9> 



1881 „ 3 S3 S. 



>? 



which values agree very closely with the actual ones given in the 
* Nautical Almanac' 

In the transits from 1848 to 1940 we see that the intervals are 
as follows: 13, 7, 13, 13, 13, 7, 13, 13 years respectively. For 
long periods this sequence prevails without discontinuity till the 
gradual working northward of the 46-year period (i34-i34-i3 + 7 
jears) brings on a new transit on the south limb of the Sun, or 
removes one on the north limb. It is at these times alone that 
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we can get a 6-year interval, but it is possible (as stated above) 
to pass through one of these critical periods without a 6-year 
interval. The following Tables exemplify the two cases : — 

In Nov. 1986 the planet will pass 7' 47" N. of the Sun's centre. 
1993 „ 15 29 S. 

1999 „ 16 6 N. 

2006 „ 7 10 S. 

The law of recurrence in this case is 7, 13, 13, 7, 6, 7, 13, 13, 7. 
On the other hand, 217 years later we find 

in Nov. 2203 the planet will pass 8' i" N. of the Sun's centre, 
2210 „ 15 15 S. „ 

2216 „ 16 20 N. „ 

(very close approach, but probably no transit) 
2223 „ 6 56 S. „ 

the law of recurrence being here 7, 13, 13, 7, 13, 13, 13, 7 — i, e, 
with only two 13-year intervals at the critical period instead of 
three. 

The transit of 1664 referred to by the Eev. S. J. Johnson was 
217 years before that of 1881, whence the planet passed 4' 6" 
South of the Sun's centre in 1664, as compared with 4' 26'' North 
in 1894. Applying the period of 79260^ 6** 24°^ given by Prof. 
Newcomb, we find that ingress took place at 3*^ 55"^ Gr.M.T., the 
middle of the transit at 6^ ^^^, and egress at ^^ 1 1"" G-.M.T., these 
values being almost identical with those in the recent transit. The 
conditions as to visibility in England were thus practically the 
same. 

It may be noted as an interesting circumstance that the next two 
cjransits of Mercury will both be entirely visible at Greenwich. 
That of 1907 begins Nov. 13** 2211 26"* G.M.T., the middle is 
Nov. 14** o*' 7", and the end Nov. 14** i^^ 48"*. That of 1914 
begins Nov. 6* 22^ 3™, the middle is Nov. 7'' o** 5™, and the end 
Nov. 7^ 2^ 7". 

We pass now to the consideration of May transits. In this 
case the Sun's diameter is 31' 44". 

The shift in the path of the planet across the Sun is : 

After 6 years 65' 37" S. 

„ 7 » ;•; 48 21 N. 

Hence, „ 13 „ it is ... . 17 16 S. 

„ 33 » 13 49 N- 

„ 20 „ 31 5 N. 

46 „ 3 27 S. 

217 „ o 17 N. 

May transits are therefore not possible after intervals of 6 or 
7 years ; an interval of 20 years is just possible, but very rare : 
there will possibly be a case of the kind in the years 2154, 2174, 
the first being a mere graze on the south limb of the Sun and the 
second a very short transit on the north limb. 
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Selena ffrajihUal Notes. 



B start with tUe transit of Miiy g, i8 
12' 34" South of tbe Sana centre, wi 



II, in wliiuh Mercury 
deiluuu that 



1904 it nHll pass 29' 50" 8. of the Sui 
18 31 N. 

16 I 8. 
15 4 N. 

J970 

There will thus be transits iu 1924, 1957, 1970, a very close 
approach in 1937, and a fairly close approach in 191 1. The law 
of recurrence is, as a rale, 13, 33.. '3. 33. 13- 33 J^ars, but occa- 
sionally there are two consecutive intervals of 3^ years, as iu the 
case of 1S91, 1924. 1957, while very rarely there is an interval of 
30 years, as stated above; in this case the iul«rvals run 13,33, i3> 
ao. «3. 33. 13. and eo on. 

It is necessary to remark that the errors in the above rules 
produced by perturbations are considerably larger in May than in 
November. 

It remains to indicate Ibe connection betweeu May and No- 
veiliber transits. A central May transit is followed by a N'o\ember 
OD6 3^ years later, i' 40" S. of the Sun's centre, while for each 
minute of arc that the May transit is North or 8oulh of the Sun's 
centre we must shift the November one 39""6 South or North 
respeotiTely. Thus any May transit of Mercury must uecessarilj 
be followed by a November one 3J years later, not more than g' 
foom the Sun's centre. On the other hand, a November transit is 
only followed by a May one 3^ years later, if the first one he at 
least 14' N. of tiie Sun's centre ; a November one is followed by a 
May one 9^ years later if the first be at least a' 20" S, of the Sun's 
centre. The shortest possible interval between two transits is 
thus 3I years, while the longest is 13 years, the average interval 
deduced from a long period being about 75 years. 

A. C. D. Cbommblis. 



SelenograpMcal Notts. 
Messieb Ami MEfisiBa A. — Though the pair of conspicuous 
craters in the Mare i'tecunditatis commonly known, by reason of 
the two light streaks which radiate from them towari^ the eaat, 
as "the Comet," must from their peculiar appearance have long 
been familiar to observers, they were brought prominently into 
notice by Webb, who asserted, in the fii-st edition of his ' Celestial 
Objects,' that the similarity iu sine, form, depth, brightness, and 
even in the position of the peaks upon tbeir rings, noted by 
Madler, who, between the years 1829 and 1837, examined them 
more than 300 times, no longer existed, and he hence believed 
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that we have in these objects decided evidence of modem eruptive 
action. Examining them on various occasions during the year» 
^^55~^S59 with a 5|-feet achromatic, and also with his 5|-in. 
telescope by Alvan Clark, he saw that Messier A, the more 
easterly of the two craters, was very evidently the larger. On 
March ii, 1856, he found Messier, the western crater, not only 
the lesser, but obviously longer in an east and west direction ; and 
finally, in 1859, with his Alvan Clark, considered Messier much 
shallower than its companion. These observations were subse- 
quently confirmed by other observers ; and if reliance can be placed 
on Madler's unusually extended notes, we have here a clear case 
of change. Schroter, observing the pair nearly a century ago, 
draws, in an apparently careful sketch. Messier larger than its 
companion ! which, as Neison remarks, indicates a gradual change 
in dimensions. Unfortunately, however, his reputation as an ac- 
curate draughtsman does not stand ^high, though, in my opinion, 
many of his Lunar dra^\'ings, despite their roughness, are more 
true to nature than some of far greater pretentions. 

Schmidt's representation of Messier and Messier A in his chart 
is closely in accordance vAih. Webb's description. The inequality 
in size is distinctly displayed, as is also the irregularity of form, 
Messier A being shown as clearly longer in a meridional than in 
an east to west direction, as exhibiting two short blunt inte: 
spurs or projections from the north-east and south-west wall 
respectively, and as being connected with Messier by a narro 
ridge or wall. Observing these formations with a 4-in. Cook 
achromatic, under a rising Sun, at 5** 35" on Jan. 14, 1872, r 
power of 200 clearly revealed to me the unequal dimensions an 
difference in shape of the pair, Messier being slightly oval, t 
longer axis directed from west to east ; while A resembled t! 
capital letter D, the straight portion facing the S.W. At ti 
time of observation both craters appeared to be about half fill 
with shadow. Under date 1883, March t2, 7^ the Rev. F. 
Allison, E.E.A.S., sent me a very elaborate and excellent sket 
made under morning illumination, when the terminator lay a li 




west of Lubbock. In the accompanying notes he describes Mes 
as " distinctly more rectangular than round." Messier A is sh 
much as I saw it in 1872. As in Schmidt's chart, it is conne 
with Messier by a narrow neck or wall, and " on each side of 
neck and of the east walls of Messier were shadows much 
deep than those within the craters." On the south sid^ 
Messier A he draws the outer slope of the wall as extending* 
some distance beyond the limits of the formation, and describe 
as descending gradually to the plain, bordered on either side 
shadow ; while on the north border he notes a distinct n 
which is probably a craterlet. In the years 1880 and 188/^ "*/»© 
craters were observed by M. E. Stuy vaert, of the Brussels Ol>^ ^i^ 
vatory, -with an equatorial of about 6 in. aperture. Two excell^a^ 
drawings, resulting from these observations, are given ia hU 




n)ec. 1894.] The recent Irarmil of Ma-cury. 399 

-"Desains de la Lune.' One under date 1880, Feb. 16, 14" 40°" 
^.M.T. (the evening terminator lying a few miles west of tha 
"pair), shows Messier as uotably i^inaller than its oompanioa- fioth 
appeared to him under the form of ellipBes whoae major ases were 
not parallel, tliat of Messier being more inclined to the south-east. 
The shadow of the border o£ A extended up to the interior of 
Messier. Though he does not allude to it in hi* notes, M. Stuy- 
Tsert draws a brilliant point near the south-eastern rim of Slesaier, 
which evidently represents part of the connei:tiug neck or wall 
shown by Schmidt and Allison, 

In the second drawing mude J884, 31 March, 8'' is"", the ter- 
minator lying near 19° to the east of the formations, the western 
crater seems to be very nearly round and smaller than the other. 
An interruption in the shadow of the eastern border of Messier 
indicates the presence of a depression thereon. Messier A pro- 
minently displays a triangular shape, and from its eastern rampart 
a well-marked spur or projection was noted, extending towards 
the south. Thia is not very plainly shown in the drnwing, but it 
is apparently the same object recorded by Mr. Allison on March 
12. 1883. 

These observations, and many others which might be quoted, 
point to the probabiUty tbat Webb's contention is true, and that 
there is a strong case in favour of the supposition that both these 
objects have notably changed since Midler's time. We have every 
reason to attach great weight to hie records, us he was not only a 
most careful observer, but he devoted perhaps more attention to 
them than to any of the multifarious formations which came under 
his notice in the preparation of his great map. It is to be hoped 
that these remarkable craters will be critically examined with some 
of the large instruments now so frequently devoted to seleno- 
graphical work, bo that we may obtain the results oE a scrutiny of 
their details \vith higher powers than have hitherto been used. 

Beaumont Houae. Sbakeapoara Road, T. QwiN EiaBB. 

Bedford, 1B94, Nov. 19. 



The recent Transit of Mercury. 
Few observers on this side of the Atlantic seem to have had 
favourable conditions for observing this phenomenon on Nov. loth 
last. A beautiEuUy clear sky in the morning at Greenwich raised 
some hopes of success, but clouds coming up from the west 
■obscured the Sun from about an hour before the predicted time 
until sunset. The following are accounts from all the stations at 
present reported. 

At Meudon, where M. Janssen was prepared to observe with 
the large refractor of 6z cm. aperture, and M. de la Baume 
Pluvinel from an elevated position on the top oE the great dome, 
with a smaller instrument, clouds obscured the 8iin at contact, but 
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through a break in \\iq clouds later M. de la Baume PluYinel was 
able to see the planet on the disk. M. Janssen had made arrange- 
ments for obser^dng the times of contact, but especially he intended 
to devote his attention to the appearance of the planet on the 
disk, to repeat, if possible, his observation of Yenus at the Transit 
of 1874, when he saw this planet " before the first contact as a 
detached black spot two or three minutes of arc from the solar 
disk that it was about to meet. This observation shows the 
presence of a luminous medium around the Sun, and this medium 
can only be the coronal atmosphere " *. 

M. Trouvelot transferred himself for the occasion to the 
Observatory of the Astronomical Society of Erance, as the western 
horizon of his own observatory is shut off by trees. Clouds pre- 
vented him also from observing the contacts, but he was able later 
to see Mercury on the disk ; he says : — " Mercury with clearly 
defined hmbs appeared like an intensely black spot on the bright 
background of the Sun. In spite of my endeavours I was not able 
to trace the luminous ring that I had observed round the planet 
in the transit of 1878; but the actual conditions being much less 
favourable on account of the nearness to the horizon and the 
presence of reddish vapours, may explain the absence of the ring.*' 

In England, at Mr. Cuthbert Peek's Observatory, Lyme Eegis, 
the phenomenon appears to have been observed with perfect 
success. The times of the contacts were noted and the chrono- 
meter error and rate determined. The observer says : " There was 
no trace of the white spots nor of the light and dark rings sur- 
rounding the planet. On the contrary, the planet's proo:ress over 
the faculaB and mottled surface of the Sun could be clearly seen, 
and during the twenty-five minutes of observation it was a very 
black, circular, well-defined spot." 

Major Battersby, who was observing at Westmeath, was not 
able to observe the contacts, but saw the planet on the disk ; he 
says : " As for the planet it appeared to me circular and sur- 
rounded by a faint misty ring, but this was probably only caused 
by the extremely bad definition." 

Dr. G. B. Longstaff, observing at Morthoe, North Devon, with 
a 3-inch refractor, says : " The planet was very clear, and 
appeared much darker than the sun-spots. No white spot or 
halo." 

Prof. Turner's observation at Sidmouth, South Devon, is referred 
to on another page. It will be seen that he did not note any halo 
surrounding the planet. 

We understand that the Transit was seen at Belfast, Ports- 
mouth, and Gibraltar, but have no details of these observations. 

* M. Janssen says on this point : " The fact of the visibility of an opaque 
body at a certain distance from the solar disk shows that the light which is 
emitted by the solar corona is only partially masked byatitiospherio absorption, 
and thus we may hope to obtain, by the help of appropriate optical means, 
images of the corona, more or less extended, witnout the intervention of 



ec. 1894.] Mars. 401 

Mars, 

GBEAT portion of the October number of 'Astronomy and 

Lstro-Physics ' is devoted to articles on Mars. Anyone who 

"wishes to have the results of the recent work of various observers 

on the planet should get possession of this number. We regret 

that limitations of space forbid us giving more than brief extracts.^ 

The number has as frontispiece a copy of Schiaparelli's Map of 

Mars in 1888, which serves usefully for references. Later in the 

number, Prof. W. H. Pickering, after giving the chronology of 

the discoveries of the physical features, translates Prof. Schia- 

parelli's latest expression of his views, as given in * Natura ed Arte ' 

for February 15, 1895, of which the following is a short summary. 

Mars has at either pole a white region, which may be considered 

as snow or ice, not dissimilar to the polar regions of the Earth. 

The centre of the southern area is not immediately at the south 

pole, but at a point about 180 miles distant from it. Judging 

hcom the analogy of the Earth when mountain snow and ice is in 

a melting state at the end of our comparatively short summer, on 

JM[ars, owing to the greater length of the seasons, at the end of 

"the long winter-night the polar regions are in an advanced state 

of melting;, he says: "The long year, nearly double our own, 

■permits the ice to accumulate during the polar night of ten or 

"twelve months so as to descend in the form of a continuous 

layer as far as parallel 70°, or even further. But in the 

^ay which follows of twelve or ten months the Sun has- 

"tirae to melt all or nearly all of the snow of recent formation , 

:reducing it to such a small area that it seems to us no more than 

» very white point.'' The water resulting from the melting of the 

polar snows causes a gigantic inundation into lower latitudes, 

rushing through a network of distributary canals, to be diffused over 

the arid surface of the planet. The water condenses into crystals 

(the temperature on Mars is considered to be not very unlike our 

own), and forms an atmosphere, not like rain-clouds, for it is 

always possible to distinguish the physical features of the planet, 

but rather a thin veil carrying suspended crystals, which, by 

atmospheric currents, are carried back into the polar, regions to 

form again the white patches. 

In another article in this publication Mr. Percival Lowell gives 
details of the observations at his Observatory, Arizona, from June 
to September of this year, with some wonderful pictures showing 
networks of canals with wonderful distinctness. With regard to 
these canals he writes : — " Most suggestive of all Martian phe- 
nomena are the canals. Were they more generally observable 
the world would have been spared much scepticism and much 
theory. They may, of course, be not artificial, but observations 
here indicate that they are, as will, I think, appear from the 
drawings. For it is one thing to see two or three canals, and 
quite another to have the planet's surface mapped with them upon 
a most elaborate system of triangulation." 

[To be continued.] 



)2 Correspondence. — Notes. ^_^ 

CORRESPONDENCE. 

To the Editors of * Tlie Observatory/ 

The approaching Return of Barnard's Comet of 1884. 

Gentlemen, — 

When I wrote last month that Encke's was the only 
known periodical comet which was due to return to perihelion in 
1895, 1 should have stated that I was limiting myself to those 
established comets which have been actually observed at more than 
one appearance. 

The comet 1884 IL, discovered by Prof. Barnard on the i6th of 
July in that year, was found to be moving in an elliptic orbit, the 
period of which was calculated by Herr A. Berberich to be about 
1972 days, or 5*40 years. This would have brought it to peri- 
helion again about the loth of January, 1890; but at that retom 
the comet's position with reference to the Sun would have been 
very unfavourable for its observation, which was sufficient to 
.account for its not having become visible. In the spring of next 
year, according to Herr Berberich's calculations, its position should 
be somewhat more favourable, and the most probable date of the 
perihelion passage will be 1895 June 3. (See ' Astronomische 
Nachrichten,' No. 3260, where sweeping ephemerides are given 
from April 24 to July 3.) During the whole period of this 
<jomet''s visibility in 1884 it was situated in the southern hemi- 
sphere. The perihelion passage took place on August 16, and 
observations were continued until about the end of October ; but 
the comet was throughout faint and difficult of observation. At 
the forthcoming return it should be somewhat brighter. 

Yours faithfully, 

Blackheath, 1894, Nov. 5. W. T. Lynn. 

T\vo new Variable Stars. 

Gentlemen, — 

I am satisfied that Birmingham 96 (Orionis) and 148 
(Aurigae) are variable. Their B.D. mags, are 6*o and 6*^^ respec- 
tively ; and colour nearly identical and very fine, viz. deep orange-red. 
Espin has Bm. 96 suspected of variability in his extended 
Birmingham catalogue. As Espiu records their spectra to be of 
the IV type, they doubtless belong to the 19 Piscium type of 
variable. Yours faithfully, 

Sunderland, 1894, Nov. 24. T. W. BaOKHOUSB. 



NOTES. 

Comet Notes. — Encke's Comet was detected almost simulta- 
neously by several observers. Prof. Wolf photographed it at 
Heidelberg on Oct. 31, it was visually detected with the 28-inch 
refractor at Nice on the same night, while Dr. Cerulli of Teramo 
found it independently on Nov. i. The latter observer says be 
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^.^ The oomet is tbna well plawd u aa erening object. Throoghoat 
K!)eceiaberit Is rapidiT afrprouJiitig lb« Sun and do wl^r approaching 
fche Earth, the hrightness therefore increanng rapidly. Prriheltoii 
jMssage takes place 1895 Feb. 4**778 Beriin M.T. 

A very foint comet waa discovered bv Mr. Edward Swift, of 
Caiifornia, on Sor. 20. at 17* GJi.T., EIA- 22* i8" 24* 8.. dec!, 

' 7'. The motion was slow easterly. A. 0. I*. C. 

Misoa Plutet Xotes, — Thn foUowing planets, dincovcred early 
jn the present year, bare been assigned permanent tinmbon : — 



Dite of Di*- 

Flnoet. dueorerj. cmenr. 

1894, AT... Feb. II. Courtj. 

AS... Mar. I. Woir. 

AY... Mar. 1. Wolf. 

AZ... Mar. 5. CourtT. 



Dkte uf Ti\f 

PtiDet. AlMonrj, ooyvror. No. 

1894 BA... Mar. 7- Chapioii. jgg 

BB... Hot. ». Chu-luii. jgg 

BC... Har. 14. Btgiiunlui. 590 

, dw- 



The vacant niuuber 359 has been aagigoed to ; 
covered by CTiarloiB, Mar. 10, 1893. 

388 ia not identical with 1892 S, but must have been done to it 
in Dec. 1892. 1 

387 will nrtaja the 7tU magnitude in favourable oppoxitionB. 

Foot new planets have been discovered bv Prof. Wolf at Iloidel- 
berg: BD, BB on Nov. i, BE, BG on Nov. 7 ; thi;y are of about 
the I itb magnitude. BE is remarkable for its rapid motion in 
declination, 30' south daily. This probably implies a high inclina- 
tion of it« orbit. 

Dr. Sehulhof has deduced the following provisionnl "lemcnlB ! — 
Epoch 1894 Nov. 4-5 Paris M.T., M 20° 56',jr346'' ig', ft 213" 31', 
» 26° 44', ^ 26" 36', /i 746', logo 0-4516. In perihelion, tlicrefore, 
it will probably approach the Earth within o'6, and will be well 
adapted for determining the f^olar parallax. 

Two more planets, BIT, BI. were discovered on Nov. ig, 24, by 
MM. BoreUy and Charlois respectively. A. C. 1). C. 

An abstiaet of an erudite paper by Mr, R. A. SampHon, which may 
lead to a great increase of our knowledge of Solar Phyaics, was 
read at the last meeting of the Hoyal Astronomical Society. The 
paper was of too technical a character for hasty discussion. 
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Mr. Sampson has kindly supplemented our brief announcement on 
p. 384 by the following abstract : — 

" This paper consists of two parts : the former deals with the 
mechanical state of the Sun in view of its gravitation and radiation, 
and ignoring its rotation. A theory of radiation is formed to 
investigate the law of temperature, and the conclusion is reached 
that temperature, pressure, and density throughout the main body 
do not greatly increase towards the centre, gentle convection 
currents relieving any tendency to do so, while at the surface these 
convection currents assume the violent form that is observed. The 
theory of rotation developed in the latter part cannot be con- 
veniently summarized in a few words. It may be said that nothing 
is assumed but that the Sun is a body wholly gaseous ; then by the 
theory of the motion of viscous fluids a state of motion is 
determined for all points of the body, which is consistent with the 
surface motions as expressed by Duner's recent observations. It 
appears that this motion increases slightly inwards' Pending the 
decision of the Council as to the publication of this paper, the 
author wishes to state that some of his friends, to whom he has 
showed it, and who are capable of pronouncing upon its somewhat 
difficult methods, have not subscribed to its conclusions." 



M. Plammabion has been making lately an investigation of the 
motion of sun-spots of rather a novel kind. He has made a series 
of observations, not very long, he says, but sufficient to establish 
the fact that the nuclei of spots rotate on an axis normal to the 
surface, and in the direction opposed to the motion of clock-hands, 
looking at the Sun. He gives in ' L'Astronomie ' for November 
instances of three nuclei which rotated .through angles of 77°, 152°, 
and 34° in 3, 4, and 2 days respectively. 

In our number for September last we published a short article 
collecting the recorded observations of Bright Projections <fii 
Mars. In this we said that the first observation of a prominence 
this year was made by M. Perrotin on August 6. We are 
reminded that in Ast. Nach., No. 3241, there was an announcement 
of such observations at the Lick Observatory on June 28. Our 
statement that Prof. Hussey " did not fail to see a prominence on 
any night he looked," should be qualified by saying on any good 
night— that is, he did not see prominences when the seeing was 
poor. Also we might have added that Professors Holden and 
Schaeberle observed these bright points projecting beyond the 
terminator in June and July of this year. In a letter, for which 
we have to thank Prof. Campbell, and in which he calls our atten- 
tion to the above facts, he says : " The idea that the projections 
are due to elevated regions dates back to July 1890. The first 
projection was observed in 1890 by Messrs. Holden, Schaeberle, 
Keeler, and Campbell, and the account of it printed at that time 
says : * The simplest interpretation of the phenomenon is there- 
fore that this strip is (or was at the time of observation) elevated 
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above the general surface' [v. Publ. Ast. Soc. Pac. No. 35, 
p. 105]. The same explanation was adopted by Prof. Schaeberle 
in 1892, when he wrote: 'Where these dark streaks seem to 
intersect the limb of Mars, the white areas projecting beyond the 
terminator of Mars (often seen in June and July during the 
partial phase) were usually seen, indicating that the dark streaks 
were elevated above the general surface, and rendered more bright 
by being projected against a dark background.' 

"It may require several oppositions, or possibly several 15-year 
cycles, to prove that the observed projections are due to 
mountains.'' 

The Spectrum of Maes. — ^With reference to his note on his 
observations of Mars printed in our last number, Dr. Huggins 
asks us to print the following addendum : — 

" Since writing the note on the spectrum of Mars printed in 
your last number, 1 find that Professor Campbell does mention 
incidentally that the early observers sought to eliminate the effect 
of our atmosphere by observations of the Moon ; but the sentence 
I quoted seems to me to suggest the interpretation T put upon it, 
and to need the explanation 1 gave of my early work/' 

It appears to be a fact that the " largest telescope in the world " 
is to be a feature of the Paris Exhibition of 1900. At the meeting 
of the Society Astronomique de France on Oct. 3, M. Mantois 
gave some details and stated that the order had been given and 
the work was begun. The instrument is to be 200 feet long and to 
have an objective of 4 feet diameter, and will be arranged so as to 
throw images on a screen for the public view. Someone asked, 
why limit the size of objective to 4 feet ? M. Mantois is reported 
to have said that this was merely a question of the limited time in 
which it was necessary to make the glass. 

In our last number we briefly announced the death of 
Mr. Edwin Clark, the celebrated engineer. His early enthusiasm 
for astronomy is shown in the following paragraph, taken from 
his obituary notice in * Engineering' : — 

" It will not surprise any to know that, having taken the view 
that terrestrial physics formed the best basis of engineering study, 
he was a devoted astronomer and meteorologist. Indeed, one who 
knew him well states that not for the most lucrative commission 
would he desert his astronomical studies when interested in his 
observations. He was first attracted to what he himself used to 
term the ' motions of the spangled vault above ' when living in 
the East End of London, after leaving school. His evenings 
were at his disposal. The little back garden was surrounded by 
buildings and high chimneys, and although the conditions at first 
sight did not seem conducive to observation of natural phenomena, 
the isolation proved an advantage. Completely shut out from all 
terrestrial subjects, he of necessity looked up, and the fixed points 
enabled him to observe the course of the Moon and the sters as 
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they appeared and disappeared among the tall chimneys. Without 
knowing their names, he was not long in becoming familiar with 
some of the large stars, and in recognizing their appearance as old 
friends — their daily, even their annual motions. By the assistance 
of an enthusiastic German shopkeeper close by, and of Ferguson's 
' Astronomy,' he was soon able to calculate eclipses, and mounted 
a cardboard transit instrument and equatorial on a waterbutt at 
the back of the house. A want of some knowledge of mathe- 
matics checked progress, but this was but a small matter to a man 
whose resourceful, well-directed energy we have already indicated. 
He applied himself to the study, and, as he himself has put it, his 
difficulties increased his enjoyment and his progress. His success 
is testified to by his election as a Fellow of the fioyal Astronomical 
and Meteorological Societies, while some of his pamphlets have 
been translated into foreign languages." 

The Weathee in November. — The past month has been 
exceptionally warm for the time of year. From the ist to the 
2oth (inclusive) the average excess of mean temperature amounted 
to 5°*8, and the individual excesses on the ist, 2nd, and 3rd were 
respectively ii°'4, io°-6, and io"*6. This mild weather was 
accompanied by heavy rains, which, following upon the excessive 
rainfall of the latter part of October, produced disastrous floods in 
many districts in the Thames valley. From October 20 to 
November 20 the rainfall amounted to 6*46 inches, which is. in 
excess of the corresponding average by nearly 4 inches. Notwith- 
standing the excessive rains, there has been a considerable amount 
of sunshine — the record at Greenwich, until the 25th, giving the 
proportion, large for a winter month, of about 30 per cent, of the 
possible duration. 

On the 1 3th November a notable magnetic disturbance occurred, 
commencing suddenly at 2^ p.m. and continuing till 911 a.m. on 
November 14. Among the more remarkable movements shown 
on the photograms may be mentioned a bold increase in vertical 
force between 3^ and 4** p.m., and a very considerable decrease 
in horizontal force and vertical force at 9^ p.m., the decrease in 
horizontal force at that time amounting to •014 in parts of the 
whole horizontal force. The extreme amount of change in de- 
clination was about 50', and very active movements were shown 
frequently, but were not generally large in amount. There were 
no remarkable sun-spots recorded on this day. 

A oiEOULAB (No. 40) from Wolsingham Observatory, dated 
Oct. 30, announces that the variability of two Eed Stars, fi.A. 
o*^ 49"^-o Decl. + 58° i', and E.A. i^ 49"^-8 Decl. +58° 46' (1900), 
has been definitely ascertained. 

Building operations are in active progress at Greenwich. 
Foundations are dug for the north wing of the new observatory 
and for the new buUding to house the new altazimuth. 
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From ak Oxford Note-Book. 

Is the ' Monthly Notices ' for last April, Dr. Qill published an 
important paper on planetary observation, important not only in 
itself, but as proposing that steps should be taken to call an 
Astronomical Congress, for considering the best method of deter- 
mining the positions of the planets. Dr. Gill suggested that the 
end of the present century would be a fitting opportunity for 
such a congress and the Royal Astronomical Society a proper 
body to undertake the arrangements. The matter has been care- 
fully considered by the Society ; and although they have not made 
any official announcement on the subject, it is imderstood that 
they do not see their way to carry out Dr. Grill's suggestion, while 
at the same time fully appreciating the great advance in the 
science of exact measurement which his work with the heliometer 
represents. 

De. Gill's Report for 1893 affords an instance of astronomical 
courage. The temptation to make observations in such numbers 
that the reductions cannot keep pace with them is an old and 
familiar one, but there are not many instances on record of drastic 
measures being taken to cure the disease when once it has made 
its appearance. For an observatory furnished with excellent 
instruments and situated in a good climate to shut its eyes — to put 
the caps on its telescopes and refuse to look out at the wonders of 
the heavens until it shall have digested fully the things it has 
already seen — requires considerable courage on the part of the 
Director. It is easy to understand how with such a Director as 
Dr. Gill, observations in the earlier years of his directorate 
multiplied to excess, if such a phrase may be used to express the 
fact that the computing staff was not able to keep pace with them. 
But to find that Dr. Gill has actually ceased observing with his 
heliometer, the heliometer with which he has done epoch-making 
work, in order that he may have time to completely reduce and 
discuss his observations, certainly affords us food for reflection. 
The work with the transit-circle had already been limited in 1892, 
and the observations of comets have also suffered for the general 
good. As a compensation, however, the astrographic telescope 
has been particularly active, and nearly 1200 plates with short 
exposures and 100 of exposure of one hour have been taken during 
the year. Three-quarters of the catalogue plates assigned to the 
Cape are now taken and prove to be satisfactory. It could hv 
wished that the work were as well advanced at other observatories. 
Astronomers will look with great interest for the ' Cape General 
Catalogue' for 1885, which is apparently printed, but of which I 
have not yet seen a copy. 

The completion of fifty volumes by our contemporary * Nature ' 
was celebrated on November 22 in a most agreeable manner by a 
dinner at the Savoy Hotel. Messrs. Macmillan, the publishers, 
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difficulty in deciding which was the true version and which the 
ornamental, even without the excellent authority that I am 
scarcely at liberty to specify. 

It is a rather sad necessity that most of the picturesque stories 
are probably untrue. They live long and die hard because of their 
picturesqueness, and in spite of their untruth. There is at least 
one other quite apocryphal story about Airy — of his examining a 
young lady's eyes to see if they were doubly refracting. Another, 
which I have never been able to verify, relatjes that a very bad 
passage and an accident to the boat once landed him in Dublin 
without baggage or money, and he was fain to call on an eminent 
mathematician whose name he knew, but whom he had never met, 
to beg temporary assistance. He was received courteously, but 
could not help seeing that there were difficulties about accepting 
his identity ; and, promptly rising to the occasion, suggested that, 
if the eminent mathematician would set him a few problems, he 
thought he should be able to convince him that at least he was no 
ordinary impostor ! 

Of the astronomical stories taught in school-book^ f ew| have not 
been threatened and many have been quite demolished. It is now 
considered scarcely worth remarking that Galileo never said 
" E pur si muove ! " and one does not even feel sure that Newton 
ever paid particular attention to a falling apple. There is, however, 
one story about Newton which, though undergoing the inevitable 
revision, does not lose in interest. It is ordinarily related that he 
first conceived the idea of a universal gravity in 1665, but laid it 
aside when he found that gravity at the Moon would be repre- 
sented by 13*9 while at the Earth's surface it was i6*i ; and did 
not again take up the matter till 1684, when he found that the 
value of the Earth's radius which he had used in computing the 
result 13*9 for the Moon had been considerably corrected by 
Picard's accurate measurements. The hitch in this story is that 
even in 1665 much more accurate measures of the Earth's radius 
than the one which Newton used were available, if he had taken 
the least trouble to get them ; and even when Pieard's measures 
were announced at the Eoyal Society in 1672, Newton did not for 
twelve years show any interest in their bearing on his theory. 
Carelessness does not seem an adequate reason for his apparent 
lack of interest in so fundamental a question. But recently the 
late Prof. Adams suggested a vera catisa for the delay. He pointed 
out that in 1665 Newton did not know how to regard the attraction 
of a sphere for a body near it. At the distance of the Moon the 
Earth might reasonably be considered a particle concentrated at 
its centre ; but for a '' falling body " this would seem to be no 
longer allowable. It was not till 1684 that he discovered the 
beautiful theorem that a sphere attracts all bodies near and far, as 
though concentrated in its centre : and it was not until 1684 
that he regarded the comparison of gravity at the Moon and f* 
Earth's surface as anything but a rough approzimatloD ^ 
it was not worth while to employ accurate numben- 
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